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Cloud Computing (CC) is an emerging technology that can potentially revolutionise 
the application and delivery of IT. There has been little research, however, into the 
use of CC in Small and Medium-Sized Enterprises (SMEs). With all the promised 
benefits of cloud computing for cost-cutting, and its perceived advantages to 
businesses in focusing on their core business activities by outsourcing their IT 
capabilities to the cloud, the indicators show that CC has been adopted very slowly. 
Migration to CC has various challenges which go beyond the technology itself. There 
is also a significant research gap in the investigation of the adoption of this 
innovation in SMEs. This investigation is imperative because SMEs are the 
backbone of the economies of many nations in the world and cloud computing can 
potentially leverage their competitiveness. The business sector, with its 
characteristics of limited resources, is particularly interesting as cloud solutions can 
be implemented on a demand basis with no need for initial investment. 
In the past few years, rapid advancements and developments in CC have encouraged 
many organisations in different industries to accept and use it as a beneficial 
technology. Studies have indicated that CC, enabled through virtualization 
technologies, has become a useful computing paradigm for businesses. However, CC 
poses critical issues such as privacy and security, standards, legislations, 
performance, and servicing costs. The socio-technical context has a strong influence 
on CC adoption. The heterogeneity of the cloud services is one of the major 
characteristics of CC.  
In Australia, cloud computing is increasingly becoming important, especially with 
the new accessibility provided by the development of the National Broadband 
Network (NBN). This infrastructure will give SMEs opportunities of affordable 
access to computing resources. However, academic studies investigating the socio-
technical issues that might be influencing the adoption of CC are scant where the 
consideration of Australian SMEs are concerned. To fill the void, a research model 
was developed based on the diffusion of innovation theory (DOI), the technology-
organization-environment (TOE) framework, and a review of the relevant literature. 




data was collected from eleven Australian SMEs and four cloud service providers. 
The second study was a nationwide empirical study with 203 Australian SMEs 
across the country.  
The third study of this research, presents a model to support the decision-making 
process, using a multi-criteria decision method known as PAPRIKA, for assessing 
the socio-technical aspects influencing cloud adoption decisions made by SMEs. Due 
to the multifaceted nature of the CC adoption process, the evaluation of various 
cloud services and deployment models has become a major challenge. This study 
presents a systematic approach for evaluating CC services and deployment models. 
Subsequently, the researcher conducted conjoint analysis activities with five SME 
decision-makers as part of the distribution process of this decision modelling, based 
on pre-determined criteria. With the help of the proposed model, cloud services and 
deployment models can be ranked and selected. 
The main contributions of this research are threefold. First, they extend the existing 
knowledge of CC adoption by Australian SMEs. Second, they provide SMEs, cloud 
service providers, and policy makers with insights into the determinants of CC 
adoption, which are useful for planning and making decisions in the adoption of CC. 
Third, the research provides a practical decision model that can be used 
commercially to assist SMEs with a more knowledgeable framework for making 
their decisions in the adoption of CC. 
Keywords: Cloud computing, Adoption, Diffusion of Innovation Theory (DOI), 
Technology-Organisation-Environment framework (TOE Model), Australia, 
Potentially All Pairwise RanKings of all possible Alternatives (PAPRIKA),, 
Software prototype, Multi-criteria decision making, Software-as-a-Service (SaaS), 
Platform-as-a-Service (PaaS), Infrastructure-as-a-Service (IaaS), Small & Medium 
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Below is a glossary of some of the key terms used throughout the thesis. 
 
Small to Medium-sized Enterprises (SME) 
Defined as either sole proprietorships or businesses employing up to 199 staff (ABS 2001).  
 
Software-as-as-Service (SaaS) 
Access to application software and databases via web services provided by services providers 
on renting basis rather than installing them on user’s premises ( an example of services 




Platform with all required computing resources including programming languages, database, 
and web server provided by service providers to software developers. This service reduces 
the cost complexity requirement for software development and management of the 
underlying hardware and software capabilities ( an example of these include Microsoft Azure 
and Google App Engine). 
 
Infrastructure-as-a-Service (IaaS)  
Renting access to physical computing resources or usually virtual machines, data centres, and 
other resource over a network. The services are scalable through a large number of virtual 
machines and offered on-demand basis to users. 
 
Private Cloud 
Is exclusively used by the single organisation, management can be internally or by a third 
party, and hosting can be in-house or externally (NIST 2014). This infrastructure is capital 
intensive, however, more secure (CloudAndCompute.com 2014). 
 
Public Cloud  
In this infrastructure, the services are rendered over the network to the public, and it is 
offered as free or on a tenancy-pricing model (Subashini and Kavitha 2011). Security was 




(Schneiderman 2011). The cloud is managed by a third party service provider (examples 
include Amazon EC2 and Goggle Apps) (Armbrust et al. 2010).  
 
Community Cloud 
Shared cloud platforms for common business-oriented organisations. The management of the 
cloud can be either internally or externally, and the cost is spread among the users help in 
establishing mutual benefits and cost savings (Mell and Grance 2011a). 
 
Hybrid Cloud 
Is when a single organisation adopts two or more clouds (private, community or public) and 
grasp the benefits offered by multiple cloud resources (Mell and Grance 2011a). 
 
Criterion/Criteria 
A criterion is a characteristic, factor, or attribute on which a decision can be based. 
 
Decision Survey 
An online choice-based survey - implemented through 1000Minds software (Ombler and 
Hansen 2012) and the PAPRIKA scoring method (Hansen and Ombler 2008) is used to 
estimate the rating, ranking, and preferences of the SMEs on the 16 criteria. Respondents are 
presented with a series of hypothetical choices, each of which involves two options which 
differ in only two characteristics. Each choice requires a respondent to trade-off one criterion 
for another. 
 
Multi-Criteria Decision Analysis (MCDA) 
MCDA approaches are used to help individuals and/or groups in making complex decisions, 
involving multiple criteria, using a transparent and direct approach. An MCDA approach 
specifies the associated criteria to be considered and determines the influence that these 
multiple criteria have in the decision-making process. 
 
Potentially All Pairwise RanKings of all possible Alternatives (PAPRIKA) 
In this research, the PAPRIKA scoring method is used to understand the relative importance 















“Research is what I'm doing when I don't know what I'm doing.” 




1 Introduction  
Cloud computing (CC) reputation is growing among businesses since its inception in 2006 
(El-Gazzar 2014; Zhang et al. 2010). Moreover, the decision to adopt CC is a very strategic 
decision. Decision making in adopting any technology can be a complicated process, even 
with its promises for various advantages and enhancements of business processes. The CC 
paradigm itself can have similar complications. Zhang et al. (2010) found that CC offers 
outstanding benefits as well as challenges that can hinder adoption. To make an informed 
decision, prior studies have advocated that decision making regarding the adoption of 
Information and Communications Technology (ICT) usually involves a range of dimensions 
including technological factors, organizational factors, and environmental factors (Soto-
Acosta et al. 2015; Aboelmaged 2014; Awa et al. 2015; Palacios-Marqués et al. 2015). This 
is because the most comprehensive understanding required to develop a better and more 
accurate decision comes from analysing it from different angles, and therefore more positive 
benefits, outcomes, and results are likely to be obtained (El-Gazzar 2014). In particular, the 
unique characteristics of the context of Australian Small and Medium-sized Enterprises 
(SMEs) CC adoption makes it even more important that the research investigation of the 
determinants that influence the decision to adopt CC by SMEs in Australia include an 
analysis of complementary prior studies on organisational level CC adoption. 
In Australian SMEs, the acceptance of CC has been slow (Minifie 2014). Many possible 
factors influence the adoption of this innovation (Gangwar et al. 2015; Doherty et al. 2015). 
From the technological factor perspective, Australian SMEs have a great deal of sensitive 
data that they need to protect including quotations to their customers, financial details and 
company databases (Misra and Mondal 2011). Catteddu and Hogben (2009) found that CC 
adoption is hindered by some technology-driven issues, such as privacy issues, security 
concerns, and data confidentiality. There are various obstacles to CC adoption in Australian 
SMEs because of the high sensitivity of data (Jain and Bhardwaj 2010; Misra and Mondal 
2011). Koehler et al. (2010) suggested that the reliability of technology and security are 
barriers to CC adoption as well.  
From the organisational factor perspective, Australian SMEs are essential to the country’s 
economy. SMEs have been defined as companies that have less than 200 employees (ABS 
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2001)1. They constitute 99.75 of the business economy and recruit 70% of the country’s 
workers (ABS 2013). However, Australian SMEs are not eager to adopt information 
technologies for their businesses. 59% of Australian SMEs are regarded as having low rates 
of adoption and usage of information technologies (Economics 2011)2. Many Australian 
SMEs are not aware of what the term CC means and its benefits. In another survey, 23% of 
cloud services users stated that one of the reasons they use it because it is more secure than 
their servers (MYOB 2012a)3. In an earlier survey in 2011, Optus found that 59% of 
Australian SMEs were not aware or sure of what CC actually was (Optus 2011a)4. According 
to (Minifie 2014), many Australian SMEs do not have an awareness of the advantages of 
cloud services or the knowledge to use them.  
From the environmental factor perspective, The spread of the National Broadband Network 
(NBN) is valuable for Australia due to its provision of high-speed services for the Internet 
and telephone (NBNCO 2015). It also could be attractive to Australian SMEs because of the 
new accessibility to ICT resources it provides (NBNCO 2015). However, In light of the low 
rate of CC adoption by SMEs, and despite the promising benefits, the adoption pace is still 
relatively slow in Australia compared to other nations in Asia (ACCA 2012b)5. The 
Australian Communication and Media Authority stated that less than 50% of SMEs are using 
CC (ACMA 2014b)6.  
CC technology has been an innovative technology that promises to provide various benefits 
to organisations, such as lower initial investment cost, lower demand upon resources, services 
scalability, and operational cost savings (Avram 2014). Despite the advantages offered by 
this technology, the pace towards its adoption is not matching the speed of its technological 
advancement. Various reasons for this have been suggested such as:  
                                                 
1 Australian Bureau of Statistics. 
2 Economics, Deloitte Access: Report prepared for Google Australia 2011. 
3 MYOB is a provider of business management solutions in Australia and New Zealand 
[https://www.myob.com/au/about]. 
4 Optus is a telecommunication company based in Australia, and it is considered to be its 2nd largest operator in 
business size [http://www.optus.com.au/]. 
5 ACCA: Asian Cloud Computing Association [http://www.asiacloudcomputing.org/]. 
6 Australian Communications and Media Authority (ACMA) is a public authority associated with media, 
communications, the Internet, and broadcasting [http://www.acma.gov.au/].  
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(1) The technology is still in its early advancement stages, with some firms not yet convinced 
of its benefits and waiting to see actual success to take serious action.  
(2) Some companies have limited budget allocations for technology.  
(3) There is limited technical knowledge within the firms.  
(4) There is hesitation about migrating to new technologies.  
On the other hand, some scholars (Carcary et al. 2013b; Ross and Blumenstein 2015; Dillon 
and Vossen 2015; Sultan 2010) have indicated that SMEs can take advantage of the benefits 
offered by CC by using its services to be more productive and competitive. However, the 
decision-making process in adopting these services is not always straightforward, and there 
are several factors the firms usually take into consideration before they make their decision. 
Previous studies have discussed some of these determinants (Gajbhiye and Shrivastva 2014; 
Goscinski and Brock 2010; Ercan 2010). According to (Saedi and Iahad 2013; El-Gazzar 
2014), any investigation of CC must consider context because different contexts might have 
specific determinants.  
Prior studies investigated CC adoption in SMEs from perspectives such as the benefit-driven 
perspective (e.g. reduced operation cost) (Saya et al. 2010), risk-driven perspective (e.g. 
security concern) (Wu et al. 2013a; Daniel et al. 2014) and the constraint-driven perspective 
(e.g. scalability) (Saya et al. 2010). However, the decision process also requires consideration 
from several other perspectives (Leimeister et al. 2010). A review of the literature indicates 
that most of the previous studies used a single theoretical perspective approach in analysing 
CC adoption (Hsu et al. 2014; Borgman et al. 2013; Nkhoma et al. 2013; Kshetri 2013). 
However, this single approach is not sufficient to achieve the objective of the present study. It 
has been found that the lack of integration of adoption and diffusion theories has hindered 
understanding of innovation characteristics (Saedi and Iahad 2013). Technological factors are 
not the only key determinants; there are other factors such as organisational and 
environmental factors that might have a substantial impact on the decision process, but they 
have not been integrated into most of the adoption theories (Low et al. 2011; Feuerlicht 
2010). Therefore, a multi-perspective theoretical framework could be a solution for 
investigating the CC service adoption by SMEs (Harvie and Lee 2002). 
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This research briefly examined the existing theories on the adoption of ICT and then 
recommended the most suitable theory for this study. In recent years, there has been demand 
for more investigation in evaluating the ICT adoption using a holistic approach, which 
combines more than one theoretical framework to understand the phenomena from different 
perspectives (Wu et al. 2013b; Oliveira and Martins 2011; Fichman 2004). My research 
contributes to the theoretical knowledge of CC adoption and practical technological 
implementation experience in the SME sector. The results will be useful for government 
policy makers, SMEs decision makers, and cloud vendors regarding technological adoption 
investment considerations. 
This chapter is structured as follows: 
(1) Section (1.1): Research objective. 
(2) Section (1.2): Basic concepts and related work. 
(3) Section (1.3): Background of the problem.  
(4) Section (1.4): Research rationality and motivation. 
(5) Section (1.5): Research question. 
(6) Section (1.6): Scope and limitation of the research. 
(7) Section (1.7): Thesis outlines. 
(8) Section (1.8): Summary. 
1.1 Research Objective 
The purpose of this research is to undertake an analysis of CC services status among SMEs 
and the providers of CC solutions. The research also aims to design a decision modelling of 
the CC services and deployment models to help SMEs in making more informed decisions. 
Considering the characteristics of Australian SMEs, this research aims to identify the critical 
factors involved in making an adoption decision of CC by Australian SMEs. To achieve this 
objective, the researcher adopted the Technology-Organization-Environment (TOE) 
framework and the Diffusion of Innovations (DOI) theory as the theoretical foundations and 
applied a mixed-method research approach to investigate the determinants. Two studies are to 
be conducted sequentially to refine the research model and validate the hypotheses. The first 
phase will be a qualitative study in which data from in-depth interviews will be collected 
from several Australian SMEs and service providers. The outcomes of the qualitative study 
could help us to refine the research model. Then, the second study is to be conducted by 
using a nationwide survey in Australia. The survey data analysis is intended to validate the 
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hypotheses and identify the critical factors involved in the adoption of CC by Australian 
SMEs. Finally, the research is intending to model the decision-making process and provide a 
practical tool to help SMEs in the CC adoption decision.  
In summary, the main targeted deliverables of the research will be: 
• Providing an integrated theoretical framework for adopting and leveraging the CC 
services for the SMEs to bring benefits and advantages in innovation and enhancing 
business processes. 
• Developing a conceptual framework to address the research questions. 
• Ensuring the validity of the theoretical framework empirically. 
• Determining the influential factors behind CC adoption by SMEs through testing the 
developed conceptual framework empirically with an appropriate sampling size. 
• Discussing the CC adoption decision from the perspective of SMEs and providing 
practical implications for researchers, company managers, and CC services providers. 
• Providing a practical methodology using a multi-criteria decision approach (MCDA) in 
designing a decision model that can be utilised by decision-makers to assist them in their 
decision-making process concerning the adoption of CC services.   
This study will produce several practical and academic implications. Academically, it will 
contribute to the ICT adoption literature in general and the CC literature related to SMEs 
specifically. The study is proposing an integrative theoretical model that holistically 
considers the CC adoption concept from various influential dimensions including 
technological, organisational and environmental, to understand the CC adoption decision. 
From the practical perspective, the study will provide both SMEs and cloud services 
providers with insights for better strategic planning in CC adoption.  
1.2 Basic Concepts and Related Work  
All around the world, SMEs play a vital role in the economic development of countries (Abor 
and Quartey 2010). SMEs are perceived as sources of earnings, employment, social 
prosperity, regional development, and the exportation of products. The OECD (2006)7 
reported that SMEs constitute the largest percentage of the private sector in the world. 
                                                 
7 The Organisation for Economic Co-operation and Development (OECD) is an organisation that consists of 35 
member countries and its objective is to accelerate economic development and international trade 
[http://www.oecd.org/about/]. 
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Therefore, it is evident that technological innovation is well placed to equip SMEs with the 
necessary capabilities to enhance the global economy. Technology has significantly 
influenced various aspects of modern life and has changed the way business is conducted. 
Remarkably, SMEs are not immune from this innovation wave, and they are trending 
gradually towards the adoption of ICT (Houghton and Winklhofer 2004). Cloud computing 
has been referred to as the computer technology of the century, and there are high 
expectations that it will solve the business challenges that are faced by SMEs (Rio-Belver et 
al. 2012). 
In Australia, SMEs are the skeleton of the country’s economy (ACMA 2014b). For 
facilitating changes in any industry, three crucial components need to be considered: 
processes, people, and technology (Chen and Popovich 2003). Efficient business processes 
are the key to success, and it is an ongoing effort to improve the quality of products, services, 
or processes. Cloud Service Providers (CSPs) promote the CC services in offering efficient, 
robust, and cutting-edge Information Systems (IS) requirements to businesses. These 
technological solutions are promising to provide scalable, elastic, and cost-effective solutions 
delivered over the Internet on a pay-as-you-go pricing model (Mell and Grance 2011a). These 
services are available to any business. SMEs are inherently characterised by limited 
resources, poor planning, and ineffective risk assessment in acquiring the right technological 
products and solutions (Cohn and Lindberg 1972; Saini et al. 2012). Cloud computing can 
leverage these limitations and drawbacks of SMEs by providing solutions that can enhance 
the performance and competitiveness of SMEs. Hadidi (2010) stated that CC has the potential 
to empower SMEs IT resources. CC can provide new opportunities to SMEs that were earlier 
only accessible to large wealthy organisations (Michael et al. 2013). 
Other important aspects of IT are security and privacy, negative issues which are regularly 
addressed in the adoption process; fortunately, economies of scale allow CSPs to provide 
better security and privacy measures to their clients at lower cost. Furthermore, cloud 
services could be the solution for enterprises that lack the financial capability to acquire in-
house ICT solutions (Hancock and Hutley 2012). These services, in turn, can lead to an 
increase in growth for the small organisation through accessing advanced IT solutions that in 
the past were perhaps far beyond their budgets. Furthermore, replacing the requirement of 
upfront capital investment by an on-going subscription for cloud products can enable smaller 
organisations to enter and compete in new markets. This affordable investment option will 
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eventually increase productivity and innovation. The diffusion of CC has made a 
considerable contribution to the GDP growth (estimated at a rate of between 0.05% to 0.3%) 
and has created around one million new jobs in Europe (Hancock and Hutley 2012). From a 
different angle, (Pike Research 2010) reported that implementing cloud solutions could 
reduce the associated carbon footprint per user for large organisations by up to 30% and by 
about 90% for smaller businesses. 
Resources such as skills, time, and employees are not the major issues in large businesses, 
whereas they can create significant disadvantages in small businesses (Cohn and Lindberg 
1972). This implies that SMEs have different capabilities, needs, and resources. 
Organisational theories and practices that apply to large businesses are not necessarily 
suitable for small businesses (Cohn and Lindberg 1972; Welsh and White 1981; Dandridge 
1979). More details about the decision of CC adoption, SMEs, and the theoretical review are 
to be presented in the following two chapters (i.e., literature review and conceptual 
framework).  
1.3 Background of the Problem 
Market forces suggest that CC could be a tool for providing flexible and efficient business 
models (Chang et al. 2010). This suggests that organisations can grasp the benefits offered by 
CC very easily. However, in practice, indicators have shown that there was a slow adoption 
of CC services (Khajeh-Hosseini et al. 2010). Security issues are one of the main hindrances 
to the adoption of this technology (Kim et al. 2009). Security is not only a concern for large 
organisations, but it is also a concern for all organisation types and sizes including SMEs 
(Kim et al. 2009). SMEs have much sensitive data that they need to protect such as quotations 
to their customers, financial details, company databases, trade secrets, email accounts, 
research findings, confidential research and feasibility studies (Misra and Mondal 2011). A 
study conducted by Catteddu and Hogben (2009) found that the main obstacles to CC 
adoption are unwillingness to make capital expenditure, privacy, security risks, availability 
and integrity of service and data, and data confidentiality. As a result, there are several 
barriers to the adoption of CC among SMEs due to the high sensitivity of data (Jain and 
Bhardwaj 2010; Misra and Mondal 2011). A study by Koehler et al. (2010) revealed that in 
addition to security, reliability is one of the main obstacles to CC adoption. Technological 
aspects of CC are not the only issue to consider; it is crucial that the whole ecosystem be 
understood, from the provision of CC services to its final implementation and use (Greeger 
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2010). A detailed risk-benefits analysis in the context of understanding all the dimensions 
that affect the adoption is a useful approach for decision makers in different organisations, 
including SMEs (Khajeh-Hosseini et al. 2010). 
Decision making in adopting any technology is not an easy task, even with its promises for 
various advantages and enhancements of business processes. CC is not immune from such 
decision making. Making decisions involves a range of dimensions including technological 
factors, organisational factors, and environmental factors. The decision-making situation is 
complex in this regard. The more comprehensively a decision process is understood from 
different angles, the better. This greater knowledge can produce more accurate results for 
decision makers and therefore, more positive beneficial outcomes can be obtained. On the 
other hand, studies have indicated that the growth of CC has not been as it was expected 
(Jelonek and Wysłocka 2014; GoGrid 2012; Yeboah-Boateng and Essandoh 2014; 
Mohlameane and Ruxwana 2014)8. The same situation also persists for Australian SMEs, and 
the adoption rate has been found to be slower in SMEs, compared to that in large firms 
(Minifie 2014). Furthermore, academic studies investigating the socio-technical issues that 
might be influencing this drawback have been limited, especially with SMEs. The existence 
of the problem is very clear and, therefore, this is the main motivation of this research. The 
researcher seeks to cover the research vacuum in this regard. The findings will help in 
providing a better understanding of the CC adoption decision and assist organisations in 
establishing a more informed decision. It is essential to note that, based on the researcher’s 
literature review, there have been limited investigations addressing the effect of the various 
contextual factors in the adoption of CC by Australian SMEs. 
According to previous studies, it can be observed that there has been limited systematic 
investigation into the CC adoption process and the factors influencing the decision to adopt 
this innovation. For instance, some studies discussed the costs and benefits of CC (De 
Assunção et al. 2009), other applications of CC (Liu and Orban 2008), and the architecture of 
this innovation (Rochwerger et al. 2009). Also, few investigations have been conducted to 
address the adoption of CC from the organisational context (see Table 1-1). The studies have 
mainly addressed the direct influence of technological innovation attributes or other 
contextual elements (Martins et al. 2014). Therefore, it is evident that the technological (such 
                                                 
8 GoGrid [https://www.datapipe.com/gogrid]. 
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as security, privacy, and technology compatibility) and other non-technological related 
factors (such as organisational management support, the size of the firm, and business 
competition environment) in the adoption of cloud computing need more attention. 




Independent variables researched / Context Sources 
Cloud 
computing  




Relative advantage, compatibility, complexity, 
trialability, observability / 19 IT professionals, 
Taiwan 
(Lin and Chen 2012)  
Cloud 
computing 
Business process complexity, entrepreneurial 
culture, compatibility, application functionality/ 
survey on manufacturing and retail firms  
(Wu et al. 2013b)  
Cloud 
computing  
Technology (compatibility, complexity, relative 
advantage), organisation (top management 
support, technology readiness, firm size) and 
environment (trading partner pressure, 
competitive pressure)/ survey of 111 IT 
professionals from high-tech industry 
(Low et al. 2011)  
Cloud 
computing  
perceived benefits, perceived environment 
barriers, perceived technology barriers/ used 
secondary data 




Technology (relative advantage, complexity, 
compatibility), organisation (top management 
support, technology readiness, firm size), and 
environment (trading partner pressure, 
competitive pressure)/ conceptual model  
(Abdollahzadegan et al. 
2013) 
Therefore, The aim of this study is to investigate the process of CC adoption in Australian 
SMEs, address the reasons why Australian companies are slow to adopt CC and, therefore, 
provide some recommendations for different stakeholders and propose a practical solution for 
this problem.  
1.4 Research Rationality and Motivation 
There are various rationalities and motivations for this research, which are listed below: 
(1) This study is important not only because of SMEs significant contribution to the 
country’s economy and social development, but also because of SME’s perceived 
characteristics regarding creativity, innovation, and adaptation competencies (Ritchie and 
Brindley 2005). On the other hand, technologies play a vital role in providing 
opportunities for the advancement of SMEs (Dibrell et al. 2008). In this era, CC 
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technology is promising various benefits to its adopters through providing scalable 
computing services to its clients (Leimeister et al. 2010). This can allow SMEs to focus 
on their core businesses and be more efficient and competitive with the use of new 
capabilities from cloud computing. However, like any other innovation, this technology 
still has some concerns and challenges, such as security, privacy, trust, availability, and 
‘lock-in’ ability (Daniel et al. 2014; Pearson and Benameur 2010; Habib et al. 2010). 
Furthermore, CC is not a new technology and it goes back to IT outsourcing origination; 
however, the application of CC as an innovative technology as it is seen today in the 
business world is relatively new. This demands more research in aspects such as adoption 
and implementation, in particular when it is related to SMEs.  
(2) SMEs have unique characteristics in technology adoption (Stefanou 2014; Chwelos et al. 
2001). For instance, SMEs have been found to be more subject to risk in technology 
adoption (Stefanou 2014) and also have a higher failure rate for technology adoption 
projects (Cochran 1981). Additionally, improper document management systems within 
SMEs make it more complicated for strategic planning to achieve business objectives 
(Tetteh and Burn 2001). Below are some distinctive SME’s characteristics in technology 
adoption: 
• Inadequate technical knowledge (Barry and Milner 2002). 
• Low financial capabilities and poor organisational planning (Raymond 2001). 
• Informal strategies in the decision-making process and lack of operating standard 
procedures (Dibrell et al. 2008; Thong et al. 1996). 
These distinctive characteristics of SMEs reflect a need for a comprehensive framework 
for investigating the adoption of innovation from various aspects including technological 
factors, organisational factors, and environmental factors (Fink 1998). Therefore, in this 
research, the researcher intends to use the ‘TOE’ framework as one of the theoretical 
foundations for studying the adoption of cloud computing- the major IT innovation of our 
time (For more details, see Chapter Three: conceptual framework). 
(3) The investigative context for CC adoption by SMEs is limited. Technological innovation 
in SMEs has been researched from perspectives different from the perspectives employed 
to examine large businesses. Small companies have unique characteristics, which is why 
their presented problems and research gaps are different (Beaver and Prince 2004). Some 
of these unique features include their heterogeneous nature (Beaver and Prince 2004), 
their straightforward and centralised structure (Thong et al. 1996), the use of specific 
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research theories that are not used for large enterprises (Thong 1999), their lower reliance 
on technology for formal communication than big businesses have (Ramdani 2008), and 
their dynamism and innovation (Nolan and O'Donnell 1991). All these features have an 
impact and make the decision to adopt CC in SMEs different from those decisions of 
large organisations. Less awareness and knowledge about ICT is another of the several 
reasons causing the delay in adoption decision-making by SMEs (Lumpkin and Dess 
2004). This is the rationality for studying ICT innovation adoption and CC adoption in 
SMEs. 
(4) In the Australian context, a study by MYOB in 2012 found that almost 80% of SMEs are 
not using cloud services (MYOB 2012a). The Department of Broadband, Communication 
and the Digital Economy in the Australian Government stated that the country SMEs are 
behind their counterparts in other OECD countries in the implementation of online 
technology (Australian Government 2013). This leads to an unfavourable competitive 
position, which could be solved and leveraged through the use of CC services (Fakieh et 
al. 2014).  
(5) CC has provided numerous advantages to its clients all over the world, and it brings very 
promising solutions in three main dimensions including SaaS, PaaS, and IaaS. The 
remarkable effect can be noticed in different economies and across various industries. 
The solutions and the advantages provided by CC have become one of the principal topics 
in the Information Technology world. The technology can produce sufficient financial 
and non-financial benefits to its clients and maximise Australia’s competitive advantages 
in the SME sector by lifting productivity and boosting economic growth. 
(6) There is sufficient motivation to investigate the factors which influence SMEs in 
Australia to adopt CC, which has seen rapid development recently. However, the 
acceptance of this innovation by SMEs is slower and not matching the same pace of the 
technology advancement. For this reason, there is an increasing interest in understanding 
the incentives, barriers, and other key influential forces acting on this issue.  
(7) A very recent systematic literature review on CC adoption found that enterprises are 
facing serious issues before deciding to adopt cloud services. Various legal, ethical, 
technical, and managerial issues have been identified. This subject is found to be under 
investigation specifically in the area of CC adoption factors and processes. Therefore, this 
paper calls for further theoretical, methodological, and empirical research in this field (El-
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Gazzar 2014). This thesis is trying to respond to the calls for more research by focusing 
on the adoption side of the problem. 
(8) The ICT innovation adoption research focused mainly on investigating the relationship 
between individual characteristics and its relationship with acceptance or rejection of 
technologies, which has led to relatively limited studies from the organisational 
perspective (Lucas Jr et al. 2008). This could be the reason behind the overwhelming use 
of the “TAM” model which focuses on the individual level with its related constructs of 
“perceived ease of use” and “perceived usefulness” (Williams et al. 2009). This could 
affect the field of technology adoption research negatively as it can cause a general 
homogeneity; this suggests the needs for another suitable theoretical framework and the 
consideration of various other dimensions, such as investigating the adoption situation 
from an organisational level and/or any other influential and potential levels. Therefore, 
this study suggests that understanding of the adoption and diffusion process as an 
“ecosystem” is essential.  
(9) The motivation for this research is to explore a comprehensive, integrated theoretical 
framework for investigating the adoption of CC by SMEs. According to the current 
literature, theories of adoption in the ICT discipline are focused on analysing the extent of 
adoption of innovation on the individual and organisational levels (Choudrie and Dwivedi 
2005). However, the adoption theories are lacking integration by researchers in a manner 
that allows examining other factors besides the technological factors. The literature shows 
that organisational and environmental factors have significant roles in influencing 
innovation adoption and they are not integrated into most of the adoption/diffusion 
theories (Saedi and Iahad 2013). Therefore, these theories cannot provide a 
comprehensive framework that could satisfy the objectives of understanding CC adoption 
decision and factors that influence it (Saedi and Iahad 2013). Also, the deployment of CC 
occurs in a heterogeneous environment which is affected by various attributes that 
collectively have vital importance in the success of innovation adoption projects (Tatnall 
and Burgess 2002). Therefore, this research is proposing to integrate two theories TOE 
and DOI as mentioned earlier. The rationality about the application of these theories and 
the discussion of previous studies that used these theories on an individual basis or in a 
combination of them will be discussed in Chapter 3.  
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1.5 Research Question 
The central research question is focusing on investigating the CC adoption factors that 
influence the adoption decision-making in the case of SMEs in Australia. More precisely, the 
purpose is to examine the adoption paradigm from various dimensions and understand the 
major influential factors. It is also to examine the extent of this influence in different 
industries within the SME sector, and determine why different industries adopt cloud 
solutions at different rates. This topic has not received enough attention from researchers.  
Investigation of the factors that influence the adoption of CC is an essential area of research, 
as has been mentioned earlier. The topic has not received enough attention from researchers. 
This research seeks to address this topic, and the main identified research questions are: 
• What are the determinants that influence the decision to adopt CC by SMEs? 
• How can SMEs make better/informed CC adoption decisions? 
Furthermore, understanding these factors will assist in predicting the rate of adoption of CC. 
This can be achieved by studying both organisations who do and do not, adopt CC services. 
Then, the advantageous (positive) and disadvantageous (negative) factors behind the adoption 
of CC can be categorised. To address the mentioned questions, this research explores 
literature on CC adoption and the theoretical foundation, based on TOE and DOI, to develop 
a research model. An integrated framework combining these theories will be adopted to 
examine the factors that affect CC adoption among SMEs. This thesis will empirically test 
the proposed model. 
1.6 Scope and Limitation of this Study 
Operationalisation of the extent of CC adoption could be leveraged to achieve more 
meaningful results if the amount of CC investment were measured. This study has 
investigated a group of attributes found to be critical in the technological innovation literature 
and are more related to the context of SMEs. Other variables that may have potential 
influence in CC adoption have not been investigated in this study as a result of the scope, 
time, and the limitation of the survey itself. To have a holistic understanding of the 
relationship between CC services and SMEs, the impact of CC on the performance of SMEs 
can be examined. The research is conducted in the SME sector in Australia, which may limit 
the generalisability of the findings.  
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There are various other theories regarding ICT system implementation and adoption (Table 1-
2) that have potential in studying the adoption of CC. However, this research focused on TOE 
and DOI, as they are relevant and applicable for the objective of this study. Details and 
rationality of using these two theories are to be presented in Chapter 3. This is not to say that 
the other theories are not relevant. They could make valuable contributions to this study, and 
the researcher could have missed them in this context due to the scope and time limitation. 
Additionally, one study cannot cover all the aspects of various theoretical frameworks.  
Table 1-2 Theories appeared in the 20 Frequently Cited Articles and Books on ICT System 
Implementation and Adoption 
 Theory Author(s), year Citations % of 
2474 
1. Technology Acceptance Model (TAM)  869  35.1 
  TAM  Davis, 1989  237   
 TRA and TAM (comparison)  Davis et al., 1989  195   
 TAM, TPB, and the Decomposed 
Theory of Planned Behaviour 
(comparison)  
Taylor and Todd, 1995  144   
 Extension called TAM2  Venkatesh and Davis, 2000  129   
 TAM and TPB (comparison)  Mathieson, 1991  90   
 TAM (replication)  Adams et al., 1992  74   
2. Theory of Reasoned Actions (TRA)  502  20.3  
 TRA and TAM (comparison)  Davis et al., 1989  195   
 TRA  Fishbein and Ajzen, 1975  130   
 TRA and DOI (combination)  Karahanna et al., 1999  100   
 TRA  Ajzen and Fishbein, 1980  77   
3. Diffusion of Innovations (DOI)  497  20.1  
 DOI  Rogers, 1983 (different 
editions)  
286   
 DOI  Moore and Benbasat, 1991  111   
 TRA and DOI (combination)  Karahanna et al., 1999  100   
4. Theory of Planned Behaviour (TPB)  331  13.4  
 TAM, TPB, and the Decomposed 
Theory of Planned Behaviour 
(comparison)  
Taylor and Todd, 1995  144  
  TBP  Ajzen, 1991  97   
 TAM and TPB (comparison)  Mathieson, 1991  90   
5. Unified Theory of Acceptance and Use of Technology (UTAUT)  109  4.4  
 UTAUT combines eight models: 
TRA, TAM, and TPB  
Venkatesh et al., 2003    
6. Model of the ICT Implementation 
Process  
Cooper and Zmud, 1990  85  3.4  
7. Information Systems Success Model  Delone and McLean, 1992  81  3.3  
  In total  2474  100  
Source: Adopted from (Korpelainen 2011). 
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Furthermore, in regards to the constructs; there is a wide number of them, and sometimes it is 
becoming difficult to identify the most relevant ones for focusing and analysing. The research 
is attempting to identify the most influential factors through analysing both academic and 
industrial data, as well as conducting interviews with the population sample of the study. For 
example, attributes of acceptance of adoption of new technology, organisational readiness, 
business impact and value of technology implementation have not been considered in this 
study, as there are other attributes considered as being more relevant to this research and its 
objective. 
1.7 Thesis Outlines  
Chapter 1 presents an introduction to the research, starting with the background of the 
problem and the purpose of the study. This chapter will also discuss the research question, 
and finally, the thesis outlines are provided. 
Chapter 2 provides the relevant literature in ICT innovation adoption, which focuses on the 
adoption of CC within the Australian SME context. The literature will identify the gaps in the 
previous research. This chapter will also discuss the decision support systems and the 
rationality of using PAPRIKA as a method for modelling the decision-making process in the 
adoption of cloud computing. A critical unfolding of the literature is used in the next chapter, 
with the other theoretical framework, to conceptualise a CC adoption model and decision-
making modelling.  
Chapter 3 presents, discusses, and justifies the use of the relevant grounded theories to be 
the foundation of this research. This chapter will also discuss the PAPRIKA approach for 
modelling the decision-making process briefly.  
Chapter 4 presents the discussion and development of the research model based on the 
theoretical foundation discussed in the previous chapter. Then it demonstrates the 
development of the hypotheses.  
Chapter 5 explains the research methodology and justifies the selection of the research 
strategy and methods. Research stages are discussed. Research approach and data collection 
techniques are provided. The process of survey development is described in detail. Finally, 
data analysis techniques are provided. 
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Chapter 6 presents Study One, which is the qualitative study and presents the findings and 
discusses the results. The research framework and SME’s adoption of CC are explained. 
Chapter 7 presents Study Two, which is the quantitative study. First, the data analysis 
method is presented. Then the results, discussion, and future research direction of this study 
are provided. After that, contributions and limitations of this study are presented. Then, the 
chapter is concluded. 
Chapter 8 presents Study Three, which is the presentation of the CC decision model, by 
discussing the modelling methodology. Then, results and discussion are provided. After that, 
future research opportunities are identified, and the chapter is concluded. 
Chapter 9 demonstrates the theoretical and practical contributions of the research. Then the 
limitations and future research opportunities are presented.  
Chapter 10 summarises the results of the three studies and conclude the thesis. 
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Figure 1 Thesis Structure 
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1.8 Summary  
This chapter discussed the background of the study and presented the research problem, aims, 
objectives, and main research questions to be investigated. The chapter also highlighted the 
importance of this research, research rationality and motivations, and the scope and limitation 
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of the study. The following chapters are presented as per the steps detailed in the thesis 














“To achieve lasting literature, fictional or factual, a writer needs perceptive vision, absorptive 
capacity, and creative strength. 






2 Literature Review 
This chapter presents the relevant literature of the research area including IS innovation 
adoption, cloud computing, CC in SMEs, and CC in Australian SMEs. The chapter concludes 
with an overview of the PAPRIKA scoring method and the justifications of its applicability 
for designing CC decision modelling.  
The literature review is the source of the secondary data for the thesis work and draws upon 
the primary themes and theories of the topics under investigation. Its purpose is to support the 
research topic and to define the research question (Maylor and Blackmon 2005).  
This chapter presents the themes and issues that are relevant to the emergence of a critical 
view of CC adoption in Australian SMEs. These themes will be the base for developing the 
conceptual framework that will be used to investigate the topic, theories, concepts, and 
models. The chapter is divided into several interconnected themes. 
(1) The first theme examines the background of the problems, ICT innovation and adoption, 
and incentives and barriers to IT/IS innovation adoption. 
(2) The second theme discusses CC: background, concepts and definitions, stakeholders, 
deployment models, services models, and benefits and obstacles. 
(3) The third theme examines the importance of the SME sector in Australia, the effect of 
technology on the business environment, the characteristics and contribution of SMEs to 
the Australian economy, adoption of ICT innovation, the main drivers and hindrances of 
CC adoption, and CC opportunities and impacts. The last section is the conclusion.  
This chapter will identify the main themes affecting SMEs as they adopt CC in Australia. 
These themes provide a crucial base for this research and are the basis of which the main 
topic is investigated, analysed, discussed, and the researcher’s view is expounded. The thesis 
focuses on the main influential factors and proposes a tool to support the decision-making 
process in investigating the benefits and risks of using CC.  
2.1 Information Systems Innovation Adoption 
The identified dependent variable in the ‘IS’ adoption paradigm is the adoption of ‘IS’. 
Adoption of ‘IS’ is described as using computer resources, which include hardware and 
software applications, to support operations, management, and decision-making in enterprises 




(Davis and Olson 1984). The dependent variable can be measured in two ways. The first 
measure is the ‘likelihood of IS adoption’, irrespective of whether the business is already 
computerised or not computerised (Thong 1999). The company is computerised if it 
implements one major business application (Alpar and Reeves 1990). This measure is 
common in innovation diffusion studies (Fichman 1992; Tornatzky and Klein 1982). The 
second measure of IS adoption is the extent or the degree of IS adoption, and it is 
operationalised by the number of digital resources used in a business (Attewell and Rule 
1991; Lind et al. 1989). These measurements can apply to CC adoption studies, and this 
research is intending to explore them. This research was based using the perspective of 
information and communication technology innovations and other related CC studies.  
Rogers (2003b) defined innovation as “an idea, practice, or object that is perceived as new by 
an individual or another unit of adoption". He also explained diffusion as “an innovation 
which is spread across specific channels over time among the participants in a social system”. 
Furthermore, he classified adopters of innovation into five categories; “Innovators, Early 
Adopters, Early Majority, Late Majority and Laggards”. More details about this theory will 
be presented in chapter 3. Information Technology (IT) innovation adoption and diffusion 
studies have been developed using rich theoretical foundations originating from various fields 
such as psychology, medicine, sociology, marketing, and economics (Gatignon and 
Robertson 1989).  
Implementation of technologies is not an easy process, especially when the technology is new 
or untested and the compatibility with complex business requirements can be a challenging 
process. Technology can be of three forms in the business context: new system(s), 
replacement of existing technologies, and implementation of new technologies for new 
business models. Technologies form part of a bigger system, which consists of various 
interconnected components including human and non-human factors, operating together to 
deliver the objectives of the organisations. Technologies play a major role in delivering 
competitiveness and advantages for the organisations. To understand the impact of 
technologies on organisational performance, it is vital to examine the influential factors in the 
technology adoption context. This logic is also applicable to the CC adoption context. 




2.2 Incentives and Barriers to Information Systems Innovation Adoption among 
SMEs  
CC is increasingly becoming a necessity for businesses. A strategic decision on CC is a 
crucial process. Zhang et al. (2010) stated that CC offers outstanding benefits, as well as 
challenges, that can hinder adoption. Therefore, it is imperative to understand the situation 
comprehensively through appreciating the drivers and comprehending the barriers. The 
following table shows the major incentives and barriers to the IS/IT innovation adoption: 
Table 2-1 ICT Innovation Adoption Incentives and Barriers 
 Key elements Sources 
Incentives  ICT solutions availability on gradual basis  (Argyres 1999) 
 Availability of ICT training and support  (Wei and Morgan 2004) 
 Awareness of the ICT solutions (Brady et al. 2002; Smith 
and Blanck 2002)  
 
Barriers  Lack of innovation culture and market  (Arendt 2008)  
 Negative beliefs on the feasibility of the 
technologies  
(Parida et al. 2010) 
 Lack of Interoperability between the related 
factors  
(Arendt 2008) 
 Inadequate investment in infrastructure and 
network  
(Arendt 2008) 
 Unavailability of enabling factors such as skills  (Arendt 2008)  
In addition to the illustration presented in the above table, the below table shows some of the 
barriers and challenges to ICT adoption identified in previous studies, which fell into three 
categories. 
Table 2-2 Barriers and Challenges to IT Adoption 
Category  Barriers  Study  
Organization Top management support,  
knowledge barriers and staff  
resistance, poor organisation,  
education and technological  
literacy, trust and confidence,  
managerial innovation and  
entrepreneurial spirit, training and 
support. 
Furuholt and Orvik (2006);  
Rosnafisah, Salbiah and Sharifuddin  
(2010); Owen and Darkwa (1999);  
Dodgson (1993); Holmqvist (2003);  
Acs and Varga (2005). 
Technology  Value of IT, affordability, 
awareness,  
network and infrastructure,  
competencies, interoperability,  
support services, compatibility.  
Latchem and Walker (2001); Wei and  
Morgan, (2004); Rosnafisah et al.,  
(2010); Furuholt and Orvik (2006);  
Hashim, J. (2007). 
Environment  Contextual and cultural-based  
reasons, government policies,  
Furuholt and Orvik (2006); 
Duncombe  




locations.  and Heeks (2003); Lefebvre and  
Lefebvre (1996); Harindranath,  
Dyerson and Barnes (2008). 
Source: Adopted from (Hairuddin et al. 2012)  
2.3 Cloud Computing 
2.3.1 What is Cloud Computing? 
Cloud computing, an emerging concept, has received wide attention in both economic and 
academic fields. Some opinions see CC as nothing new, as merely a new operational model 
to operate a business in a different fashion (Zhang et al. 2010). Other views are more 
optimistic and see in it a new way of technological delivery (Mulholland et al. 2010), and 
more of a form of evolution rather than revolution (Linthicum and Morrison 2009). 
Understanding the business situation and its need for changes and innovation by using CC 
services could be the key to success via grasping its offered benefits (Schulz 2011). 
The term ‘cloud’ refers to a large pool of resources such as hardware and software that are 
accessible via the Internet (Vaquero et al. 2008; A Vouk 2008). A definition of CC is critical 
for this research. The CC perspective is an old idea, first designed in network and Internet 
diagrams (Sultan 2011). It is referred to as providing an “Internet-based computing service” 
(Yang and Tate 2012). However, there are arguments among industries and academics on 
defining CC, and this is mainly due to the context in which it is applied or used. Since its 
recognition, it has been given various definitions. It was initially defined as an application 
service provision (ASP) associated with renting special applications over the Internet (Susarla 
et al. 2003). Then this definition was extended to include storage, hosting, network and 
infrastructure and it was named “net sourcing” (Kern et al. 2002). Industry insiders such as 
Microsoft defined it as “Cloud + Client” in indicating the importance of users (Xin and Song 
2011), while HP called it “Everything as a Service” in emphasising the services that are 
offered (Robison 2009). It was also described as “using on-demand computing” and 
classified further as “the fifth utility” besides water, electricity, gas, and the telephone 
((Buyya et al. 2009). 
There are several additional definitions of CC in the literature from both professional and 
academic perspectives which can be listed below: 




“Cloud computing embraces cyber-infrastructure and builds on virtualization, distributed 
computing, grid computing, utility computing, networking, and web and software services” 
(A Vouk 2008). 
“A pool of abstracted, highly scalable, and managed infrastructure capable of hosting end-
customer applications and billed by consumption”Forrester (as cited in Staten et al. 2008).  
“A type of parallel and distributed system consisting of a collection of interconnected and 
virtualized computers that are dynamically provisioned and presented as one or more unified 
computing resources based on service-level agreements established through negotiation 
between the service provider and consumers” (Buyya et al. 2008, p.6). 
“The illusion of infinite computing resources available on demand, the elimination of up-
front commitments by cloud users, and the ability to pay for the use of computing resources 
on a short-term basis as needed”. UC Berkeley (as cited in Armbrust et al. 2009, p.1). 
“A style of computing where massively scalable IT-related capabilities are provided as a 
service across the Internet to multiple external customers”. Gartner (as cited in Plummer et al. 
2009, p.3). 
“…a model for enabling ubiquitous, convenient, on-demand network access to a shared pool 
of configurable computing resources, that can be rapidly provisioned and released with 
minimal management effort or service provider interaction” (Mell and Grance 2011a, p.2). 
For this research, the last definition above, which is the definition of The National Institute of 
Standards and Technology (NIST) is the most detailed in describing the framework and 
satisfying the stipulated objectives. This definition has gained universal acceptance across 
business, industry, and research. It shows the key unique characteristics of CC from other 
technologies and classifies the services offered by three main models and deployment 
mechanisms into four main models. Figure 2 illustrates this more clearly. 




Figure 2 The NIST Definition of Cloud Computing (2012) 
 
Source: Visual model of NIST working definition of cloud computing. Adopted from 
http://www.csr.nist.gov/groups/SNS/cloud-computing/index.html  
The framework categorised the services into three levels: Software as a Service (SaaS), 
Platform as a Service (PaaS), and Infrastructure as a Service (IaaS). The deployment models 
have also been divided into four: Private Cloud, Community Cloud, Public Cloud, and 
Hybrid Cloud depending on the computing resources required by the client (Mell and Grance 
2011b). IaaS provides essential computing resources such as hard drive, memory, and CPU. 
PaaS provides customers with tools and space for designing and development of applications 
without the need to access hardware. SaaS allocates applications that are managed by cloud 
providers to their customers, with limited or no permission for modification of the 
applications or hosting hardware. For the context and the objective of this research, the 
investigation was limited to only three deployment models: private, public, and hybrid. A 
RightScale survey found that 32% of large enterprises are familiar with testing the concept of 
cloud computing; 37% are using cloud applications, and 17% are using the infrastructure 
(RightScale 2013). In the other direction, they found that 19% of SMEs are testing the 
concept; 29% are using applications on the cloud, and 41% are using its infrastructure 
(RightScale 2013).  




Based on their financial and non-financial resources, large organisations tend to be capable in 
adapting the three services: IaaS, PaaS, and SaaS of private cloud on a pay-as-you-go basis 
(Parakala and Pradeep 2011; Espadanal and Oliveira 2012). On the contrary, SMEs usually 
deploy public SaaS clouds, due to their low financial resources and technical expertise 
(Parakala and Pradeep 2011; Yang et al. 2004; Malathi 2011; Salleh et al. 2012). For 
governments, the deployment of private IaaS clouds was found to be preferable (Parakala and 
Pradeep 2011).  
With all the claimed benefits for organisations, CC has significant technical, economic, 
ethical, legal, and managerial issues (Venters and Whitley 2012; Marston et al. 2011). 
Existing studies investigated more of the technical aspects of cloud computing, with limited 
focus on issues related to the business perspective about the adoption of CC (Yang and Tate 
2012). Moreover, there is a shortage of detailed studies on decision support systems and the 
CC adoption process from a business view (Yang and Tate 2012; Timmermans et al. 2010).  
CC service models have five common characteristics that make it unique in comparison to 
other computing resources (Mell and Grance 2011a): 
• On-demand self-service, which is the provision of computing services automatically as 
required for storage and network resources. 
• Broad network access, the availability of capabilities over the network via heterogeneous 
platforms such as mobile phones, laptops, and desktop computers.  
• Resource pooling, to provide a wide range of computing resources to users on a multi-
tenant concept via physical or virtual mechanisms to meet consumer demand. 
• Rapid elasticity, the fast scalability of resources either outward or inward according to the 
consumer demand. 
• Measured service, the efficient monitoring and optimisation of capabilities for services 
such as storage, processing, and bandwidth. 
Private clouds mainly have their data centres operated in-house (Armbrust et al. 2010). The 
difference with the traditional organisation IT resource exists in the deployment method. 
Private cloud presents scalability of services and leveraging virtualization; this makes it 
distinctive (Carlin and Curran 2011). Hybrid cloud is the utilisation of both resources and 
services that are in-house and out of client premises. For example, in-house storage that is 
synchronised automatically to storage at an off-site data centre of the cloud service vendor. 




This deployment model combines services from two or more distinctive clouds (i.e., public, 
private, or community) (Mell and Grance 2011a). Google, Amazon, IBM, Salesforce, 
Microsoft, and Oracle Cloud are some of the famous cloud vendors (Jack 2013). All those 
various services and deployment models present a range of options for possible adoption 
models, each with their advantages and drawbacks. 
A study conducted by Kshetri (2010) investigating the extent of CC adoption indicated that 
SaaS is the most dominate type of service adopted by businesses in comparison to IaaS and 
PaaS. Overall, above 90% of users were very satisfied, and more than 60% of them were 
willing to increase the use of SaaS in the future provided that reliability performance is 
improved. Similarly, KPMG, one of the leading professional services and financial auditors 
in the world, carried out a survey which found that 59% of users believe that CC services are 
the future It dominant model (Chung and Hermans 2010). These surveys show that the 
acceptance of using CC is increasing over time.  
A study conducted by Awosan (2014) recommended that providing a trial period by CC 
services providers can assist in encouraging CC adoption. Studies and observation from all 
around the world show that the acceptance of CC is happening in stages. As in any 
innovation, there are fast moving adopters, late movers, and also non-adopters. This adoption 
decision can create opportunities and also disadvantages or risk (Parthasarathy and 
Bhattacherjee 1998; Qi et al. 2009). Therefore, the decision-making process in this regard 
needs to be carefully examined and investigated, in order either not to lose the new 
opportunity created by this innovation in the market, or to take risks and possibly suffer by 
embracing this technology.  
Hamilton (2008) claimed that CC is the next technological wave, yet there are few studies 
that have been conducted for analysing the factors that influence the adoption of these 
innovations. Since its inception CC adoption gained rapid interest and became an essential 
business research focus (Yang and Tate 2012). In terms of the cost of acquiring and operating 
the CC services, it appears that CC has potential to reduce the costs and change the way 
businesses are conducted (Marston et al. 2011). Through achieving economies of scale and 
the consolidated infrastructure costs, cloud services providers can offer lower costs of 
services to its users. In turn, users pay for what they use; they have the flexibility either to 
scale up or to scale down their underlying resources.  




2.3.2 Background to Cloud Computing  
The Information Technology (IT) revolution is a history of product development, and it 
brought with it overheads in the management, deployment, and technical support for in-house 
computing resources. In the 1970s, the world saw the era of innovation with mainframes. 
Personal computers came into existence in the 1980s, and then client server architecture 
arrived in the 1990s (McKenney et al. 1995). In the 2010s the new emerging phenomena is 
CC. Even though this concept was there for some time, it has only lately become a practical 
solution to be delivered into the marketplace for the benefit of both its providers and its users 
(Armbrust et al. 2009). The term “cloud” has been around since Internet diagrams were first 
designed (Sultan 2011).  
CC as a concept is widely spread across all dimensions of knowledge. However, the term is 
confusing for those who are not from the technology industry. Sometimes it is referred to as 
“Internet-based computing service” (Yang and Tate 2012); however, technically it is more 
than that as it is the advancement of the existing computing technologies, such as grid 
computing and virtualisation, which are classified under distributed computing technologies 
(Sultan 2011). This could be due to the rapid and continuous revolution of the deliverable 
solutions of CC. Cloud computing covers various relevant aspects that can include: 
computational resources delivered and managed as external services, scalability of these 
services on a demand basis, and a pay-by-use utility-based costing structure. Figure 3 
illustrates the difference between traditional on-premises computing and CC according to 
Pike Research. 
The CC paradigm promises to provide efficient and reliable computing resources to 
businesses. Cloud computing promises the ability to create new business models and 
improves the way businesses are conducted through an innovative approach to delivering and 
managing computing resources more efficiently and cost-effectively (Elragal and Haddara 
2012). The shared resources concept is utilised by CSPs to generate value to its users (Su et 
al. 2009). Outsourcing as a feature in CC allows organisations to concentrate on their core 
business activities and increase their productivity (Garrison et al. 2012). Scalability, 
flexibility, agility, and simplicity features of cloud services have increased the rate of its 
growth over the past years (Garrison et al. 2012; Parakala and Pradeep 2011; Herhalt and 
Cochrane 2012).  




Figure 3 Illustration of Traditional On-Premises Computing v. Cloud Computing. 
 
Source: Pike Research (2010). 
2.3.3 The Main Stakeholders of Cloud Computing  
The CC paradigm consists of four stakeholders, whereas the traditional computing system 
consists of two major stakeholders. Table 2-3 shows the four stakeholders in the CC approach 
(Ghaffari et al. 2014b). The users in CC are purely consumers of cloud services, and are not 
responsible for storage, maintenance, management, and upgrading of services and processes, 
which is very different from the traditional computing systems approaches. 
Table 2-3 Cloud Computing Stakeholders 
Stakeholders Description 
providers Organisations that are responsible for providing CC services (servers 
services, storage, infrastructure, maintenance, upgrade, etc.) and products 
(software application). Examples are Amazon, Microsoft, Google, Oracle, 
Salesforce, IBM, and Dateline. There are also many new services providers 
all around the world.  
Consumers  Users of cloud services and systems. 
Regulators  An entity that is responsible for law and regulations enforcement to facilitate 
the CC transactions between stakeholders. 
Enablers  Organisations that are acting as middle facilitators in selling, delivery, 
utilisation of CC services.  




2.3.4 Cloud Computing Deployment Models  
Technically, CC has been categorised into four deployment models: private, public, 
community, and hybrid (Mell and Grance 2011a). 
• Private Cloud - is exclusively used by the single organisation. Management can be 
internally or by a third party, and hosting can be in-house or externally (NIST 2014). This 
infrastructure is capital intensive, however, more secure (CloudAndCompute.com 2014). 
• Public Cloud - in this infrastructure the services are delivered over the network to the 
public and are offered as free or on a tenancy pricing model (Armbrust et al. 2010). 
Security is one of the main concerns when the services are offered over a non-trusted 
network. The cloud is administered by a third party service provider (examples include 
Amazon EC2 and Goggle Apps) (Armbrust et al. 2010).  
• Community cloud – a shared cloud platform for common business-oriented organisations. 
The management of the cloud can be either internal or external, and the cost is spread 
among the users, which helps in establishing mutual benefits and cost savings (Mell and 
Grance 2011b). 
• Hybrid cloud - is when a single organisation adopts two or more clouds (private, 
community, or public) and grasps the benefits offered by multiple cloud resources (Mell 
and Grance 2011b). 
According to ITCandor (2015)9, the distribution of the revenue in the cloud computing 
market around the world in 2015 for the three cloud deployment models was as follows: SaaS 
was the largest revenue segment with US$ 52 billion, followed by IaaS with a total revenue 
of US$ 35 billion, while the least was PaaS with US$ 22 billion in revenue.  
2.3.5 Cloud Computing Service Models  
CC has three service models as follows (see Figure 4): 
Software-as-a-Service (SaaS) - access to application software and databases via web services 
is provided by services providers on a renting basis, rather than installing them on user’s 
                                                 
9 ITCandor Limited: is a company dedicated to researching, understanding and advising industry executives on 
opportunities and trends in the Information Technology and Communications (ITC) industry 
[http://www.itcandor.com/about/]. 




premises (an example of services includes Sales force.com and Goggle Apps). It uses the two 
concepts of on-demand software and pay-per-use basis (Tsai et al. 2010). 
Platform-as-a-service (PaaS) - a platform with all required computing resources including 
programming languages, database, and web server provided by service providers to software 
developers. This reduces the cost complexity requirement for software development and 
management of the underlying hardware and software capabilities ( examples of these are 
Microsoft Azure and Google App Engine) (Boniface et al. 2010). 
Infrastructure-as-a-service (IaaS) - Renting access to physical computing resources or usually 
virtual machines, data centres, and additional resources over a network. The services are 
scalable through a large number of virtual machines and offered through on-demand mode to 
users (Amies et al. 2012). 
Figure 4 Cloud Delivery Models 
 
Source: Adopted from (Tecires 2010). 
2.3.6 Potential Cloud Computing Benefits 
Based on IDC and Gartner (Vance 2011) CC represents only 5% of the $US 1.5 trillion 
corporate IT spending; despite this the top CC providers in the world such as Amazon, 




Google, SalesForce, Microsoft, and Rack are investing heavily in this technology 
(Swaminathan et al. 2009). Forecast estimates that there will be an increase in the spending 
on CC around the globe; in the Asia Pacific it will see an increase of about $US 4.46 billion 
in 2019 compared to the year 2014 (451 Research 2016). Amazon web services had a 
significant annual revenue over time, reaching US$ 7.88 billion in 2015 when it was only 
US$ 3.11 billion and US$4.64 billion in 2014 (Amazon 2016).  
A considerable number of surveys conducted around the world have indicated the following 
potential benefits to businesses which are common to both public and private clouds (Oracle 
2010): 
• Improved efficiency – the concept of sharing resources based on virtualisation and grid 
computing allows efficiency and optimal utilisation of workload balance among various 
applications. 
• Increased availability - allows efficient availability of data with less or zero downtime 
based on a grid computing structure, which allows for an enhanced service level and 
efficient running of business operations.  
• Elastic scalability - response to high on-demand capacity by allowing scalability in cloud 
services via grid computing. This feature creates advantages in term of applications with 
potential growth or for temporary applications usage. 
• Fast deployment - through offering access to a large pool of shared computing resources 
and standardised services components. 
Further benefits which are more related to public cloud rather than private cloud include 
(Oracle 2010): 
• Low upfront costs - in comparison with private clouds, public clouds are faster and 
cheaper to deploy as the in-house hardware computing resources are eliminated. 
• Economies of scale - efficiency is due to equipment purchase power and management 
capabilities. As the number of players in this industry increases, the final offered services 
become more affordable to the wider user base. 
• Ease of management - from the user viewpoint, there may be fewer IT experts required, 
compared to relying on internal IT resources. 
• Operating expense – the cost is transferred from the capital expenses budget to the 
operating expense budget, and payable on a usage basis which can provide advantages to 
organisations. 




• Energy efficiency - achieved through optimal utilisation of machines and reducing the 
total number of required servers (Economics 2011). This is in line with customer 
requirements for being more sustainable and using “green” solutions. 
Also, the RightScale survey identified a number of factors (see Figure 5) as the most 
important benefits of the adoption of CC in the years 2015 and 2016 (RightScale 2016a). For 
instance, as of 2016, 62% of respondents indicated that faster access to infrastructure is the 
top benefit from CC. 
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 Source: Adopted from (RightScale 2016a). 
2.3.7 Cloud Computing Obstacles  
Despite the benefits of cloud services, there are also obstacles which have a negative impact 
on its growth and adoption. Below are some of these obstacles: 
(1) Unreliable and low-speed network connection is a significant obstacle for CC as it is the 
communication infrastructure for delivering the services (Aljabre 2012). The long 
downtime causes a negative impact on businesses and leads ultimately to customer 
dissatisfaction. Investment in enhancing Internet infrastructures has been realised by 
government authorities around the world (Barnatt 2010).  
(2) Lack of standardisation in services provided by different service providers can lead to 
poor interoperability among platforms. This obstacle can also cause the users of cloud 




services and their data to be locked-in to a specific cloud vendor (Buyya et al. 2008; 
Sinan Tumer 2010).  
(3) Lack of control can discourage companies from adopting CC (Armbrust et al. 2010). The 
control of computing resources by the third party can be a concern for some 
organisations. It is one of the concerns that is identified in the literature and cloud vendors 
should be able to provide direct access to its services (Leavitt 2009; Hofmann and Woods 
2010).  
(4) Security, particularly privacy and data confidentiality, is one of the major concerns 
(Armbrust et al. 2010; Zhang et al. 2010). A report by IDC showed that 75% of 
respondents indicated that security is their major concern (IDC 2013b)10. Security issues 
are still of high concern for organisations around the world. A recent survey ranked 
security concerns as the top barriers for organisations in the adoption of CC 
(HarvardBusinessReview 2015)11. A similar study also ranked security as the second most 
significant obstacle, among several others (RightScale 2016b)12. 
(5) Legislation: for example, CC providers are required to meet complex legislation standards 
for providing their services to the health sector (Hofmann and Woods 2010).  
(6) The absence of proper service-level agreements (SLA) (Carroll et al. 2011). CSPs need to 
provide proper protection standards to their clients to ensure their clients will trust them 
(Hofmann (Hofmann and Woods 2010). Improper SLA means blames and losses are on 
the user’s side, as there is no legal protection channel for them to raise claims and 
concerns (Choubey et al. 2011). 
(7) Lack of audit of the cloud provider (Buyya et al. 2008; Choubey et al. 2011) and users 
inability to audit the service provider could lead to a service provider outsourcing this 
service to a third party organisation without the consent of the user, which creates some 
shadow areas in the process (Choubey et al. 2011). 
(8) Services downtime; this happened with the Google App Engine in 2009 where there was 
no access to deploy applications (Barnatt 2010) and also to Rackspace IaaS, which was 
unavailable for 45 minutes, which affected more than 2000 of their customers (Barnatt 
                                                 
10 International Data Corporation (IDC): is a market intelligence corporation that has offices worldwide 
[https://www.idc.com/about/about.jsp].  
11 Harvard Business Review (HBR): is a management magazine owned by Harvard University 
[https://hbr.org/]. 
12 Right Scale is a provider of cloud management solutions based in California [http://www.rightscale.com/]. 




2010). Customers should be prepared for such incidents with cloud services (Sosinsky 
2011). 
(9) Lack of control by the users of CC services could be a highlighted risk (Choubey et al. 
2011). 
(10) No international standardised jurisdiction; legal disputes will have conflicts to which 
laws from different countries will be applied (Choubey et al. 2011). 
Furthermore, a survey conducted by Right Scale in 2015 and 2016 identified several 
challenges to the adoption of CC (see Figure 6). The 1,060 respondents (627 of whom were 
SMEs and the rest were large organisations) from different professional levels indicated that 
a lack of resources or expertise is the top risk in the embracing of CC (RightScale 2016b). 
Several other recent professional surveys identified similar and also additional challenges 
such as interoperability challenges, management of multiple services, lock-in hesitations, 
performance constraints, and inability to prove return on investment (SolarWinds 2016; 
HarvardBusinessReview 2015)13. 
Figure 6 The Main Challenges of Cloud Computing 
 
Source: Adopted from (RightScale 2016b) 
                                                 
13 SolarWinds: is an company specialised in providing IT management and technological resources support 
[http://www.solarwinds.com/]. 




In summary, CC poses both opportunities and risks for organisations. Organisations are 
responsible for being aware of them to have a clear picture for more informative evaluation 
and decision making on whether to adopt, or not to adopt, CC.  
2.3.8 Strategic Choice 
Organisations can benefit from CC if they fully understand the value of the technology and 
what it is capable of delivering regarding improving or innovating business processes. Clear 
vision and objectives are the keys to the success of CC adoption projects. Linthicum and 
Morrison (2009) suggested that CC benefits can be realised through systematic positive 
change and understanding of the values that can be created by it. 
CC provides a range of benefits and opportunities as has been discussed earlier. Etro (2011) 
claimed that creating new business models and revenues are the top benefit that can be gained 
from cloud computing. Cloud computing technologies can create business values for 
organisations irrespective of their size, and Lin and Chen (2012) found that small 
organisations embraced it faster than large enterprises (Buyya et al. 2011b). CC created new 
competitive tools for small organisations especially in gaining access to advanced software 
applications and reductions in investment costs (Hadidi 2010). 
Leveraging innovation that will ultimately increase profitability and make investors wealthier 
was another benefit that CC offers to its users (Linthicum and Morrison 2009). 
As with any new technology, there are also concerns. Yang and Tate (2012) addressed these 
concerns as security, privacy, performance, and legal matters. Babcock (2010) found that 
mature cloud users can be faced with issues including identity security, lock-in with a single 
CSP, and the cost of moving to another vendor. These new resources introduce new 
challenges. This can be a vital concern for SMEs if their objectives are not clearly defined. 
On the other hand, they can gain new competitive advantages if the new resources are well 
aligned with their business goals, and also can compete more effectively with their rivals who 
are short of these innovative supportive resources. 
2.4 Cloud Computing & SMEs 
Cloud computing offers a wide range of services, and they have been categorised into three 
main dimensions: Software as a Service (SaaS), Platform as a Service (PaaS), and 




Infrastructure as a Service (IaaS) delivered on demand and pay-per-use method (Mell and 
Grance 2011a).  
• SaaS service providers offer web-based computational applications to its clients on a 
rental basis (an example of services includes Sales force.com and Goggle Apps) (Tsai et 
al. 2010). The SaaS model is particularly relevant to SMEs with its offering of scalability, 
mobility, and affordability (Seethamraju 2015).  
• Platform (PaaS) represents the operating platform for software development and 
applications deployments by the users (Brender and Markov 2013). This platform 
provides cost-effective solutions for software development and reduces the management 
of the required systems (Boniface et al. 2010). These features are useful for SMEs, 
especially those in IT specialisation with limited financial capabilities and relevant IT 
skills. However, this platform is also considered to be of a higher security concern than 
the other platforms due to its relatively higher dependence on cloud providers for the 
securing of sensitive business data (Heart 2010).  
• IaaS provides virtualized hardware resources which can be a replacement of the 
traditional physical infrastructure (Mell and Grance 2011a). These services can be 
beneficial for SMEs by providing them with access to resources that were only available 
to larger organisations with higher financial capabilities. The services can provide them 
with new advantages in using the cutting edge technologies through the flexibility of on-
demand services models and pay-as-you-go options.  
CC is classified into four deployment models: public, private, community, and hybrid (Mell 
and Grance 2011a).  
• In the public cloud, the services are provided publically, either with no fees or on a 
tenancy payment model (Subashini and Kavitha 2011). Security is one of the issues of 
this type of cloud (Schneiderman 2011). A third party cloud provider conducts the 
management of this cloud (examples include Amazon EC2 and Google Apps) (Armbrust 
et al. 2010). This cloud is a suitable model for SMEs because it provides faster and 
cheaper access to computing resources due to the elimination of the in-house resources. 
Fewer IT experts are required in this cloud as compared to those required for internal IT 
resources management. The operating expenses for this cloud are transferred from being 
capital expenses to operating expenses, and are payable on a usage basis which can 
provide advantages to SMEs with low capital investment (Oracle 2010).  




• Private cloud is a tailored cloud for a specific organisation. Monitoring and hosting can 
be outsourced to a third party, and it also can also be internal (Mell and Grance 2011a). 
This cloud has stronger security measures, and it is more costly to implement 
(CloudAndCompute.com 2014). Therefore, it is more appropriate for large organisations 
due to their business scope (Marston et al. 2011).  
• The community cloud is a cloud platform shared by a group of organisations with 
common objectives, such as security and compliance requirements (Zhang et al. 2010). 
The management of the cloud can be either internal or external, and the cost is spread 
among the users to help in establishing 
•  mutual benefits and cost savings (Mell and Grance 2011a). 
The hybrid cloud is the utilisation of both resources and services that are in-house and out of 
premises of the client. For example, in-house storage that automatically synchronises to 
storage sites of the service provider. It combines the services from two or more distinctive 
clouds (Mell and Grance 2011a).  
All these various services and deployment models present a range of options for SMEs, each 
with their advantages and drawbacks. 
2.5 Prior Research on Cloud Computing Adoption 
CC adoption refers to the provision of cloud-based services by CC services providers to its 
users using innovative deployment technologies (Marston et al. 2011). These services are 
promoted to provide competitive edges to organisations. Thus, new technology adoption 
receives a high level of consideration and attention among researchers and businesses for the 
expected benefits they can generate (Wu et al. 2011). Many studies have investigated the 
influential factors in the adoption of ICT. However, CC adoption is a less examined area in 
this regard (Marston et al. 2011; Saya et al. 2010). The use of grounded theories and the 
development of a theoretical framework have been less explored in the field of CC adoption.  
The key economic concept, or if it can be stated differently, the promotional benefit of CC, is 
its ability to balance between the monetary input of its users and the outcomes they get from 
their investment. Cloud computing has been presented as a utility services provider, with a 
pay-as-you-go cost structure, providing a transactional mechanism between the provider and 
the user. It has been argued that this mechanism is the element which makes it so attractive to 
its users (Armbrust et al. (2009). In this mode, users pay only for the services that they want 




from the cloud without the need for them to invest in traditional in-house computing. It 
reduces the need for a technical support team for their ICT investment. For instance, 
Armbrust et al. (2010) listed several savings created by buying large-scale commodity 
computing resources including the following: network expenses, electricity, software and 
hardware expenses, and operational expenses. 
The CC adoption literature that is relevant to this study can be distilled into a number of 
factors influencing the adoption of CC including the technological factors, organisational 
factors, and environmental factors. For instance, Misra and Mondal (2011) found that the size 
of IT resources, the capacity of resources usage, data privacy, and the scope of business 
activity affect the adoption of CC in firms. A survey conducted by (Saya et al. 2010) revealed 
that organisational perceived benefits such accessibility, scalability, cost effectiveness, and 
security influenced the cloud adoption decision. A study of the adoption of SaaS among 
Taiwanese companies concluded that social influence, perceived usefulness, and trust and 
security issues could increase the decision to adopt CC (Wu et al. 2011). Benlian and Hess 
(2011) studied SaaS adoption and found that lower costs of these services in comparison to 
other computing resources were the most influential benefits offered by cloud computing.  
(Misra and Mondal 2011) studied the various influential factors on CC adoption by 
organisations and identified the type of company most suited to embrace cloud services by 
linking them to the profitability that could be created by these services. Section 2.8 will 
describe the characteristics of Australian SMEs. The section will also present the SME’s 
adoption of ICT innovation, opportunities and impacts of cloud computing, the hindrances to 
CC adoption, and other relevant topics.  
2.6 Prior Research in Cloud Computing Adoption by SMEs 
The researcher’s extensive examination of the previous literature revealed that there have 
only been very limited academic investigations into this topic, particularly in the context of 
the SMEs. The dearth of the research motivated the researcher to make further investigation 
into this paradigm. The study used the Australian context as a case study. This choice was 
also because there has been limited investigation into this topic taking into account Australian 
SMEs. This study deemed this choice to be significant because the Australian SME sector 
constitutes 99.75% of the organisations in the country and it employees 70% of the workforce 
(ABS 2013). This sector is crucial for the development of the country’s economy. Therefore, 




boosting and encouraging innovation for this sector is particularly essential for leveraging 
productivity, increasing competitiveness, and creating new business opportunities. 
Despite the benefits that CC can deliver, there are real challenges which hinder the pace of 
CC adoption by SMEs. Concerns exist regarding cost savings, security issues, privacy issues, 
integration with in-house systems, and whether the return on investment will surpass the cost. 
These are some of the known concerns from the literature. However, there might be other 
factors which are not known and are probably only specific to certain types of economies, 
industries, and types of cloud services. Table 2-4 presents some seminal studies on CC 
adoption. 
From the technological perspective, the literature indicates that the advantages realised by 
embracing new technologies are positive drivers for the adoption of these innovations 
(Gangwar et al. 2015; Johnson 2015; Powelson 2012). The same also was found with CC 
(Oliveira et al. 2014). There are also studies with contradictory results. For example, Lin and 
Chen (2012) studied this concept in high-tech firms, finding that the perceived advantages 
have no important bearing on the adoption of CC. Additional studies are useful to provide a 
better understanding. A group of other studies stated the importance of the cost savings that 
are gained from using advanced technologies (Thiesse et al. 2011; Sangle 2011; Thong 1999; 
Premkumar and Roberts 1999; Oliveira and Martins 2010). Other scholars (e.g. Cooper and 
Zmud 1990; Wang et al. 2010; Lin and Chen 2012; Low et al. 2011; Wu et al. 2013b) 
emphasised the importance of compatibility as a drive in the spreading and acceptance of 
technologies. Researchers such as (Dwivedi et al. 2009; Martins et al. 2004; Mohamad 
Hsbollah et al. 2009) found that providing trial periods are essential for supporting the 
technologies. 




 Table 2-4 Seminal CC Studies Published in Peer Reviewed Journals 




Methods Context/Unit level Sources 
Intention to adopt 
CC  
Cloud security, cloud 
privacy, and location.  
Conceptual model.  Survey, structural 
equation modelling 
using AMOS. 
150 regional and 
metropolitan SMEs in 
Australia. 
(Senarathna et al. 
2016). 




competitive pressure, and 
top management support.  
TOE Survey, Regression 
analysis, SPSS. 
Adoption of cloud 
Enterprise Resource 
Planning System (ERP) 
among 300 SMEs in 
Malaysia, SMEs were 
from two industries; 
manufacturing and 
services. 
(Qian et al. 2016). 






organisational context ( 
firm size, top 
management support), 
environmental context ( 
regulatory support, 
competitive pressure), 
security concerns, and 
cost savings. 
TOE & DOI Survey, Structural 
equation modelling 
(SEM). 




(Oliveira et al. 
2014). 







deployment model.  
Perceived benefits, IT 
capability, business 
concerns, firm size, and 
external pressure. 





(Hsu et al. 2014). 







Exploratory study.  
(Carcary et al. 
2014). 


















(Wu et al. 2013b). 





firm size, top 
management support), 
and environment ( 
trading partner pressure, 
competitive pressure). 
TOE  Logistics regression. Survey of 111 high-
tech 
firms/organisational.  
(Low et al. 2011). 
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Risk factors, prior studies in ICT innovations (e.g. Osorio-Gallego et al. 2016; Sin Tan et al. 
2009) and CC perspectives (e.g. Catteddu and Hogben 2009; Koehler et al. 2010; Armbrust et 
al. 2010; Babcock 2010) revealed the concerns of security and privacy as consequences 
caused by the introduction of new technologies. 
From the organisational perspectives, there are several factors that have been identified to be 
significant in the prior innovation studies such as top management support (Lin and Lee 
2005; Wang et al. 2010), innovativeness of the firms (Ritchie and Brindley 2005; Thong 
1999; Agarwal and Prasad 1998), firm size SMEs (Abdollahzadegan et al. 2013; Oliveira et 
al. 2014), and post IT experience (Plomp et al. 2014; Wymer and Regan 2005; Al‐Qirim 
2005; Ettlie 1990; Thong 1999). Conversely, other studies also proved the opposite in some 
of these factors (i.e., that the organisational aspects are not important in the adoption 
decision) such as the study of Qian et al. (2016) which found that top management support is 
a driver for manufacturing firms but not the businesses in the service sector. Oliveira and 
colleagues found that this factor is significant with services firms but not manufacturing firms 
(2014). It is apparent that this factor has a reversing effect and there is a need for a further 
investigation to reach a more concrete conclusion. 
From the literature, it appears that CC is multifaceted in nature; several factors can affect the 
decision to go ahead with this technology. The same was also indicated by several scholars 
(El-Gazzar 2014; Oliveira et al. 2014; Hsu et al. 2014). Due to this reality, this researcher was 
convinced of the applicability of TOE and DOI as the theoretical foundations for this kind of 
innovation. These two theories have been widely applied in ICT innovation (Thiesse et al. 
2011; Zhu et al. 2006a). Oliveira and Martins (2011) in their literature review about 
‘information technology adoption models at firm level’ listed a number of theories that have 
been applied in the literature, and TOE and DOI were among them. Oliveira et al. (2014) 
applied TOE and DOI on their assessment of CC adoption. Some scholars also extended the 
framework with additional factors and rejected some other original factors due to their 
insignificance to the context. However, the outcomes are not yet conclusive in the application 
of these frameworks in the paradigm of cloud computing. From the literature review, there 
were indications that cloud adoption can be driven by three positive motives: technological, 
organisational, and environmental factors.  
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The research exploration of the peer-reviewed literature gave an indication that there are a 
limited number of studies which investigate CC adoption. This lack of research is natural 
because the technology is relatively new in the market. The dearth of research motivated this 
research and its objective to reach a better understanding of the cloud adoption process and 
bridge the research gap. The research investigation of the peer-reviewed academic journals 
resulted in identifying 83 articles of interest from all publications. By further screening the 
results and selecting the relevant articles and those published in the English language, the 
final result was 22 articles only, to the best of the researcher’s knowledge. 
The reviewed articles can be grouped according to their focus into six categories: conceptual 
(e.g. Ghaffari et al. 2014b; IsĂIlĂ 2013; Herrera and Janczewski 2014), literature review 
(e.g. El-Gazzar 2014; Tripathi and Jigeesh 2013), exploratory (e.g. Carcary et al. 2014; 
Doherty et al. 2015; Alshamaila et al. 2013), sectorial (e.g. Iye et al. 2013; Tarmidi et al. 
2014), contextual (e.g. Iye et al. 2013; Gupta et al. 2013; Oliveira et al. 2014; Subramanian et 
al. 2014; Low et al. 2011), and services-based (e.g. Seethamraju 2015; Yew and Goh 2016). 
Some studies could be included in more than one group. For example, Carcary et al. (2014)) 
studied SMEs CC adoption in the context of Ireland, while the study’s orientation was 
exploratory. Only a few of these studies conducted empirical investigations using surveys 
(e.g. Oliveira et al. 2014; Qian et al. 2016).  
The previous studies focused mainly on the notion of CC, its services, its deployment models, 
and security concerns from a technological viewpoint. Few studies investigated CC 
empirically using primary qualitative data (Alshamaila et al. 2013; Carcary et al. 2013a), 
quantitative data (Oliveira et al. 2014; Low et al. 2011; Hsu et al. 2014), or mixed method 
(Trigueros-Preciado et al. 2013). One of the first attempts at investigating this paradigm 
empirically was the study conducted by (Low et al. 2011), which surveyed 111 high-tech 
firms in Taiwan. The study concluded with useful insights and found that several factors: 
relative advantages, top management support, and competitive pressure, have a significant 
impact on CC adoption. The main limitation of this study was that it only focused on a high-
tech industry which limited its generalisability. This was followed by the study by 
(Trigueros-Preciado et al. 2013). This research was conducted in one region in Spain, finding 
that awareness, security, and trust issues are the barriers to cloud adoption, while cost 
reduction, scalability, and flexibility are some of the drivers to cloud adoption. Trigueros-
Preciado and co-authors did not claim the generalizability of their study. However, the 
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authors stated that future research could be extrapolated to other OECD countries due to the 
similarity in their economic conditions. Then, Gupta et al. (2013) investigated this paradigm 
and found that cost savings, ease of use, security and privacy have an impact on CC adoption. 
The study focused primarily on SMEs in Singapore, Malaysia, and India with a panel of 211 
SMEs, however, it did not provide a representative picture of the Asia-Pacific region, and it 
was limited to investigating only five factors (two of them were not significant). An 
additional study was conducted taking into consideration the context of the North East of 
England. The study was exploratory in its nature, and its approach was justified as being a 
new technological paradigm in that geographical area. Additional studies followed with 
similar research approaches (Alshamaila et al. 2013; Carcary et al. 2013a; Brender and 
Markov 2013) or as conceptual studies, as have been mentioned earlier.  
In conclusion, the majority of the previous studies in CC adoption were either conceptual or 
literature reviews or exploratory. Few studies covered the paradigm in a more comprehensive 
approach. Even with the outcomes from the empirical studies, there are still gaps in covering 
all the dimensional factors, contextual space, representative sample size, application of the 
theoretical framework, and the cloud deployment model and/or services. This discovery 
implies that there is a need for further theoretical, empirical, and methodological studies in 
this field to reach a better understanding of the paradigm. All these limitations were also 
stated in most of the above-mentioned literature. The same was agreed by (El-Gazzar 2014; 
Rai et al. 2015) on their systematic literature review of this topic.  
2.7 Cloud Computing Adoption from the Australian Perspective  
This paradigm is seldom investigated from the Australian perspective. In surveying the 
literature, only one relevant article was found which discussed this topic. It is also a recent 
study -at this stage - and it was published in the latest Australasia Journal of Information 
Systems Volume 20 (2016). The study focused on two influential factors in the intention to 
adopt CC; cloud security and cloud privacy (Senarathna et al. 2016). The study used location 
as a control variable to assess whether being located in a regional or metropolitan area 
affected the adoption of CC. They found that security, privacy, and location are not 
significant factors in the intention to adopt CC. According to Chutikulrungsee (2016), who 
conducted a post-review of this article, the new findings of security and privacy factors are 
interesting, but at the same time he suggested that they are ‘curious’ and ‘unclear.' He 
observed that “such well-documented concerns overseas, are not evident in Australia, which 
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is curious” and “what remains unclear is why the findings are contrary to those of existing 
literature on CC adoption” (Chutikulrungsee 2016, p.1). This is why Chutikulrungsee 
Chutikulrungsee (2016, p.1) directed that future in-depth qualitative research to be conducted 
considering “the reasons behind these implications”. Chutikulrungsee’s ‘post review’ was 
published in the same journal. As the researcher had no prior knowledge about the existence 
of the study by Senarathna et al., and that coincidentally the current study responded to most 
if not all of the concerns and recommendations suggested by (Chutikulrungsee 2016), it is 
possible that the two studies were running parallel. 
Several reports indicated that there is a slow adoption of CC among Australian SMEs and 
that it is behind other OECD countries. This included government reports (e.g. Australian 
Government 2013), and reports by leading professional organisations (e.g. Minifie 2014; 
MYOB 2012a; OECD 2013; IDC 2013a; IDC 2013b).  
The downturn in today’s economy is calling for affordable IT resources, especially for SMEs, 
and CC is one of the promising technologies which some belief can achieve this (Aljabre 
2012). The economic slowdown could encourage SMEs to consider cloud technologies which 
are offered with the options of low capital investment, flexibility, scalable systems, and the 
opportunities for the creation of innovative business models (ENISA 2009)14. Additionally, 
this can assist in creating new opportunities for organisations (Babcock 2010). The lack of 
research in this area, particularly from the Australian perspective, motivated this researcher’s 
curiosity to investigate further the paradigm, which will contribute to the body of the existing 
knowledge. More details about Australian SME’s characteristics and their perspectives on 
ICT innovation and CC adoption are presented in sections 2.7 and 2.8. 
2.8 Australian Small & Medium Enterprises 
Large organisations and Multi-National Enterprises are not the primary sources of global 
economic wealth generation and the greatest employers, as might be mistakenly assumed. 
Small and Medium-Sized Enterprises are the main global economic contributors, wealth 
generators, and employers of the majority of the global workforce (EUCommission 2003). 
                                                 
14 ENISA: European Network Information Security Agency. This is a professional agency looking after cyber 
security in Europe [https://www.enisa.europa.eu/about-enisa]. 
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Additionally, Government support and encouragement of small enterprises, entrepreneurs, 
and the technology sector is paramount in boosting the new economy (Bridge and O'Neill 
2012). Curran and Blackburn (2000) commented that there is an enormous influence on the 
SME sector from within various economic levels, and it has complex relations to its 
environment. 
 SMEs contribute to approximately 50% of all national gross domestic product (GDP). Nearly 
99.5% of all organisations have 100 or fewer employees (OECD 2007). In Australia, SMEs 
are essential to the country’s economy; they are defined as companies that have less than 200 
employees (ABS 2001). More details are to be presented in the next sections. 
2.8.1 Identifying the SME 
SMEs differ in various aspects in comparison with other kinds of economic sectors; it is very 
important to understand their characteristics to position them correctly in the right 
classification.  
SMEs are facing a dilemma of not having a uniform recognised international definition. 
Small and Medium-Sized Enterprises are usually defined by various criteria including size, 
the number of employees, economic activity, and relationships with other businesses. The 
European Commission set this definition of SMEs: “a category of enterprises which employ 
fewer than 250 persons and have an annual turnover of less than 50 million Euro and/or an 
annual balance sheet total not exceeding 43 million Euro” (EUCommission 2003). According 
to this definition, an enterprise is an organisation that performs business and can have any 
form of legal representation. The definition is further elaborated by specifying which is small 
and which is medium. Small companies have 50 or less, and medium companies have 250 or 
fewer employees, with annual turnover caps of 10 or 50 million euros respectively. An 
additional category within the same classification of SME is a microenterprise, which 
employs less than ten persons and whose annual turnover and/or annual balance sheet is a 
maximum 2 million Euro (Europäische-Kommission 2005). Australian SME’s definition, and 
an overview of other definitions in the Asia-Pacific region, will be presented in section 2.8.3. 
SMEs are involved positively in the performance and competitiveness of nations’ economies 
(Bridge and O'Neill 2012). Additionally, their structural characteristics give them the 
flexibility to change easily and respond to the demanding market trends and economic 
conditions (Storey and Cressy 1996). However, despite this, they have little influence on 
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economic and government decision-makers, and are more influenced by macroeconomic 
effects (Curran and Blackburn 2000). Technically, small companies are more flexible in 
innovation and respond faster to market changes. However, their main disadvantages are their 
lower capacity in gaining the benefits of economies of scale in resource intensive projects. 
Limited financial capabilities is another negative issue they face, and usually, a small change 
in the business activities can lead to costly or even catastrophic results (Bridge and O'Neill 
2012). Hence, in many cases, SMEs choose low-cost technological resources to cater for their 
needs (Saini et al. 2012). 
2.8.2 Main Drivers and Inhibitors of Cloud Computing Adoption in SMEs 
A review of the literature reveals that the following (see Table 2-5) are the main drivers and 
inhibitors that were found in the context of SMEs: 
2.8.3 Background of Australian SMEs 
SMEs play a dynamic role in the Australian economy, and account for 99.75% of the 
business economy and employ over 70% of the country’s workforce (ABS 2013). The sector 
contributed more than AU$ 480 billion to the country’s economy (Clark et al. 2011). More 
than 80% of businesses in Sydney ae small firms, and contribute more than AU$ 25 
billion/year, which constitutes about 25% of the city’s economic production (City of Sydney 
Council 2014). 
There is a remarkable gap in the adoption of technology between large corporations and 
SMEs (Pick and Azari 2008). The SME sector contributes significantly to the Australian 
economy, and it is aligned with the country’s strategic objectives (ABS 2013). Innovation in 
products, services, and processes is the key to lifting Australia; this can be achieved through 
the adoption of new technologies. Australia has made limited contributions to global 
innovations (Daley et al. 2013). Australia is behind other countries in the quality and prices 
of International and local network connections. For example, it is behind all Asian developed 
countries in cloud readiness and is rated low on global Internet connectivity (Asia-Cloud-
Computing-Association 2012). Australia is also behind other OECD (Organisation for 
Economic Co-operation and Development) countries on domestic broadband speed and prices 
(OECD 2013b).  
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As has been mentioned earlier, there are various definitions of what an SME is, with many 
similarities. For a geographical location such as the Asia-Pacific region, there are some 
differences in how SMEs are defined (see Table 2-6). According to the Australian Bureau of 
Statistics (ABS) definition, there are three types of SMEs: (1) Micro businesses being those 
with 0-4 employees; (2) Small businesses with 0-19 employees; and (3) Medium businesses 
with 20-199 employees (ABS 2001). This definition fits into this study’s context and 
objectives. 
Australian organisations ICT adoption is higher than that of many OECD peer countries 
(OECD 2013b). However, adoption is less among SMEs than among large organisations 
(ABS 2013). Many Australian SMEs do not have enough knowledge of what the term ‘cloud 
computing’ means and are not aware of its benefits MYOB (2012b). In an earlier survey in 
2011, Optus found that 59% of SMEs are not aware or sure of CC (Optus 2011b). The 
Australian Computer Society stated that the ACMA survey showed 52% of respondents have 
concerns about privacy and lack of confidentiality, as CC is more exposed to privacy and 
security breaches than other computing paradigms (ACMA 2014a). Security and privacy of 
CC are major concerns of Australian SMEs (Senarathna et al. 2014). Network quality is an 
important factor in fostering the adoption of cloud services. Slow and unreliable connections 
are also a problem for cloud services (Australian Government 2012). The Australian 
authorities are responsible for ensuring the availability of reliable fixed and mobile network 
connections, low-latency uploads and downloads, and adequate international communication 
to support the use of cloud services by SMEs. The obstacles associated with regional network 
coverage and other hindrances also need to be overcome. The government recognises all 
these issues (Australian Government 2012), but positive action must be taken for the benefit 
of the businesses and the economy. 
Cloud computing offers opportunities to Australian SMEs to acquire advanced and flexible 
IT services at a relatively reasonable cost. These services that require low investment can 
have the potential to leverage the competitiveness of the sector and increase its productivity 
and efficiency. The sector is enormous, and the benefits and challenges of cloud computing 
can be realised. Therefore, the researcher believes that understanding the influential factors 
that impact the adoption of CC is important to provide the concerned stakeholders of this 
study, including SMEs, cloud vendors, and government policy-makers, with the information 
to make better decisions. 
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Table 2-5 Main Drivers and Inhibitors of Cloud Computing Adoption in SMEs 
  Sources  
Drivers  1. Accessibility of CC anywhere and at any time. (Rayport and Heyward 2011). 
2. Outsourced storage service. (Rayport and Heyward 2011). 
3. Applications on demand basis.  (Rayport and Heyward 2011). 
4. Collaboration among users.  (Rayport and Heyward 2011). 
5. Cost advantage structure of services offered. (Dubey and Wagle 2007). 
6. Low initial investment and affordable cost structure.  (Dubey and Wagle 2007). 
7. Quick accessibility through direct access to applications and hardware 
resources directly from the first upfront capital investment, which allows 
businesses faster delivery of products/services to the market. 
(Dubey and Wagle 2007). 
8. Encouragement of new business innovation. (Dubey and Wagle 2007). 
9. On-demand scalability structure for resources which can be achieved in a 
faster way through the Internet delivery methods. 
(Dubey and Wagle 2007). 
 
Inhibitors  1. Services may not be existing all the time to support operations. (Voorsluys et al. 2011)  
2. Open access to cloud resources may not be similar to that of utility 
services like water and electricity. 
(Voorsluys et al. 2011) 
 
3. Security and privacy which are one of the most crucial factors. Adequate 
security, certainty and individual privacy are inevitable.  
(Zissis and Lekkas 2012). 
4. Interoperability between cloud models and standardisation of systems and 
processes. Integration capabilities with SME’s local computing resources are 
an essential element to be delivered by CC providers. 
(AlZain et al. 2011). 
5. Economics: Benefits gained from these services must outweigh the cost of 
CC services; otherwise, there is no incentive to adopt a service. 
(Voorsluys et al. 2011). 
6. Geo-politics issues of having a physical data residence outside the user’s 
country’s boundary. Technological development and political powers are 
implementing laws that can negatively impact on the development of CC 
solutions worldwide.  
(Zissis and Lekkas 2012). 
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Table 2-6 Sample of SMEs Definitions in the Asia-Pacific Region 
Country  Definition of SME  Criteria  
China  Varies with industry, usually fewer than 100 employees.  Employment  
Hongkong  Manufacturing – 100 or fewer employees. Others – 50 or fewer employees. Employment  
Indonesia  Small Enterprise: (UU No. 9/1995)  
a. Asset < RP. 200 million (excl. land and building)  
b. Annual sales volume < RP. 1 billion And/or  
c. Employees: 5-19 people. 
 Medium Enterprise: (Inpres 10/1999)  
a. Asset RP. 200 million – RP. 10 billion (ex. land and building)  
b. Annual sales volume > RP. 1 billion  
c. Employees: 20-99 people  
Employment Assets Sales volume  
Japan  Wholesale – fewer than 100 employees or JPY 100 million in assets.  
Service – fewer than 100 employees or JPY 50 million in assets.  
Retail – fewer than 50 employees or JPY 50 million in assets.  
Other – fewer than 300 employees or 300 million assets  
Employment Assets  
Malaysia  Manufacturing – less than MYR 25 million or 150 employees. 
 Service – less than MYR 5 million or 50 employees, different for Bumiputra enterprises.  
Shareholders Funds Employment  
Philippines  fewer than 200 employees or PHP 60 million in assets.  Employment Assets  
Republic of  Manufacturing – fewer than 300 employees or KRW 8 billion.  Employment  
Korea  assets Wholesale – fewer than 100 employees or KRW 10 billion in annual sales revenue.  Assets Sales revenue  
Singapore  Manufacturing – fixed assets worth SGD 15 million or less. 
Service – fewer than 200 employees.  
Employment Assets  
Taiwan  Manufacturing – less than TWD 80 million of paid-in capital or fewer than 200 employees. 
 Other – less than TWD 100 million annual sales revenue or fewer than 50 employees.  
Sales revenue Employment  
Thailand  Manufacturing and services – fewer than 200 employees or THB 200 million in assets. 
 Wholesale – fewer than 50 employees or THB 100 million in assets. 
 Retail – fewer than 30 employees or THB 60 million assets.  
Employment Assets  
Source: Adopted from (HAK-SU 2007; Kartiwi 2006) 
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2.8.4 Competitive Advantage 
It is emphasised that cutting edge technologies are important sources to be considered by 
organisations for maintaining their competitive advantages (Buyya et al. 2011a). Strategic 
planning of technological resources allocation and a clear determination of the risks and 
opportunities are crucial elements for maintaining competitive advantages in SMEs. 
Curran and Blackburn (2000) argued that what is important for SMEs is not necessarily 
important for multi-national enterprises. Small and Medium-Sized Enterprises are more 
vulnerable to the changes in the market condition. However, their objective is more focused. 
They are more competitive in the sustainable and low-risk settings. These characteristics 
must be acknowledged in designing any approach and to understand the competitive 
advantages that can be achieved. For example, fast response to changes is an important aspect 
and it can help SMEs improve their business models faster than big businesses can. 
Patrick (2008) suggested that IT has a positive impact on SMEs business performance. 
Underperforming businesses run the risk of losing their markets. Technologies can provide 
businesses with tools to compete with even larger firms. Access to CC can potentially 
leverage SME’s IT resources (Hadidi 2010). 
2.8.5 Australian SMEs and the Adoption of ICT Innovation 
Productivity growth rate is essential in leveraging living standards for any social economy. 
The real gross domestic product (GDP) growth of Australia is expected to drop in the coming 
years and it is predicted to be 2.78% by 2020 from about 3% in 2017 (IMF 2016b)15. It is 
essential for SMEs to look for new technologies to increase their efficiency and accessibility 
to new markets. The inflation rate is also expected to go up to about 2.49% in 2020 from 
1.53% in 2015 (IMF 2016a). The situation is becoming critical with the rising of goods and 
services pricing levels. It is useful for organisations to look for new ways, such as digital 
technologies, to deliver more efficient and cost-effective products and services. Innovation in 
products, services, and processes is the key to lifting Australia; this can be achieved through 
                                                 
15 International Monetary Fund (IMF): “is an organization of 189 countries, working to foster global monetary 
co-operation, secure financial stability, facilitate international trade, promote high employment and sustainable 
economic growth, and reduce poverty around the world” [http://www.imf.org/external/about.htm] . 
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the adoption of new technologies. However, Australia has made limited contributions to 
global innovation (Daley 2013).  
Information and communication technologies (ICT) have increased productivity across 
business sectors. In the 1990s, Australia realised a 20 to 35% workforce productivity growth 
due to the adoption of ICT by non-IT firms (Gretton et al. 2004). Deloitte (2011) found that 
Australian businesses that provide Internet-based services contribute around 3.2% of GDP 
and employ 190,000 people. SMEs contribute significantly and positively to the employment 
of the Australian workforce. They employ 70% of private sector workers and produce 57% of 
Australian private sector output (Connolly et al. 2012).  
Productivity varies significantly across SMEs (Rogers 1998). The rate of innovation in small 
firms is less than in larger firms. According to the ABS (2013), the classification of 
Australian organisations as ‘innovative active’ was found to be as followings: (1) one-third at 
the micro level (2) 51% of small firms (3) 64% of medium firms and (4) 69% of large firms. 
These figures indicate that smaller firms are less innovative. 
2.8.6 Cloud Computing Opportunities and Impact 
CC offers more advanced and efficient services than the services provided by mainframes 
and client/server technologies (Harms and Yamartino 2010). CC offers a broad range of 
services including storage, processing capabilities, memory and software on a utility basis 
payment mechanism (pay-as-you-use), and the services can be accessed via PCs or mobile 
devices (Mell and Grance 2011b). For SMEs in particular, CC can play a vital role in 
reducing the gap and increasing competition with larger enterprises through reducing the 
capital constraints and the lack of technical knowledge (Michael et al. 2013). Other potential 
benefits of CC services have been discussed earlier in section 2.3.6. All these advantages 
could create opportunities for SMEs. 
It is necessary for the planning, assessment, and evaluation of CC adoption decision making 
to be done systematically, taking into consideration the needs of the firm (KPMG 2013). 
KPMG in 2012 stated that if CC service adopters constituted 75% of people across the 
Australian economy, there would be a 25% reduction in operational expenses and a 50% 
reduction in capital expenditure. More clearly, this would lead to significant cost savings, 
which could add between AU$2 and AU$3 billion to the GDP, or between 0.15 and 0.2 of a 
percentage point of the GDP. These indications were from a study of modelling of the 
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Australian economic impact of CC (Hancock and Hutley 2012). There are other non-
monetary beneficial values of the cloud which can be higher than the cost savings, such as 
flexibility, remote access, and elimination of redundant systems. A study in the European 
Union has estimated that value of flexibility and quantified it to be 1% of the GDP (Hogan et 
al. 2010).  
It is estimated that the Australian cloud services market is growing by about 25% per year 
and it is expected by the year 2017 to constitute 15% of the IT services economy in the 
country, which predicted to reach to around AU$3 billion by 2017 (IDC 2013a; IDC 2013b). 
This growth will change the market, and there will be widespread impacts across industries. 
Industries that already use ICT solutions intensively such as retail banking, manufacturing, 
logistics and others might find it very useful and beneficial to use cloud services (Hancock 
and Hutley 2012). Industries with limited ICT use such as trading, construction, agriculture, 
and fishing might also find the cloud attractive for increasing competitiveness and improving 
business practices. Cloud services are likely to be attractive to organisations across sectors. 
For example, some would be more interested in cost reduction, while others might think 
flexibility and mobility are the core benefits they can gain from using the cloud. 
CC provides opportunities for organisations of any size to access new services and resources 
that were only available to wealthy larger enterprises at significantly lower costs (Michael et 
al. 2013). Such opportunities can provide SMEs accessibility to new markets and offer 
efficient business services to their clients. It also can help them to deliver quality services. IT 
investment and its drawbacks, such as the cost of implementation and experimentation, can 
be reduced through the use of scalable cloud services and hosting services in the cloud, with 
an innovative pay-per-use utility such as an economic billing mechanism. MYOB (2012a) 
conducted a study on Australian SMEs and the cloud; figure 7 illustrates the reasons behind 
their interest in using CC, as revealed by SMEs. 
Large organisations were the first movers toward using the cloud and they are still exploiting 
its benefits. This might change in time as the momentum moves toward SMEs. From the 
Australian perspective, the cloud opportunities offered are likely to be similar to those in 
developed countries (McKinnar and Kathage 2014). Australian industry composition is 
different, with lower reliance on manufacturing and higher reliance on natural resources, 
although the services contribution is similar to that of developed countries (McKinnar and 
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Kathage 2014). Australia seems to be in a good situation for cloud adoption (McKinnar and 
Kathage 2014). The stable and free market economy, trusted regulation authorities, and 
skilled people are attractive measures for the development of a robust cloud infrastructure 
(McKinnar and Kathage 2014). These advantages can promote rapid adoption and increase 
the number of adopters of cloud services. 
Figure 7 Reasons Revealed by SMEs for their Interest in using the Cloud 
 
Source: Adopted from (MYOB 2012a). 
Australia is lagging behind other countries in the quality and prices of international and local 
network connections. For example, it is behind all Asian developed countries in cloud 
readiness and is rated low on international Internet connectivity (ACCA 2012a). Furthermore, 
Australia is behind other OECD countries on domestic broadband speed and prices (OECD 
2013). 
2.8.7 Cloud Computing as a Booster for SME Growth  
CC can play a significant and positive role in the growth of the economics and the 
development of business models of SMEs. As has been discussed earlier, CC provides 
innovative ways to develop working environments through collaboration and extended 
flexibility in information acquisition and communication on a demand basis. It facilitates 
feasible and cost-effective outsourced resources to organisations; this allows firms to focus 
more on their core businesses. The benefits of CC were discussed earlier in section 2.3.6.  
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Australian SMEs are paramount to the Australian economy, although it is the sector that is 
characterised by a slow adoption of new innovative IT solutions. From this perspective, CC is 
valued and expected to provide Australian SMEs with the following particular benefits 
(Australian Government 2011): 
• Simplicity in the technical knowledge required. 
• Easy accessibility of data. 
• Flexibility along the value chain covering various aspects such as speed of services 
delivered, payment mechanism options for services acquired, elasticity and resources 
flexibility based on the fluctuation of business demand,… etc. 
• Affordability of resources, such as large and expensive business applications such as 
Customer Relationship Management (CRM) programs or Enterprise Resource Programs 
(ERP). Capital investment in hardware, software, storage, and infrastructure can be either 
reduced, eliminated, or avoided by the new innovative services offered by the cloud.  
• Improved productivity through utilisation of traditional costs in IT investment to improve 
businesses core activities and increase competitiveness.  
2.8.8 Cloud Computing Adoption Obstacles  
59% of Australian SMEs are behind in the adoption and usage of information technologies 
(Economics 2013). Across different industries and different organisation sizes, Australian 
ICT adoption is higher than for many other OECD peer countries (OECD 2013). However, 
adoption is lower amongst SMEs than among large firms (ABS 2013). Many Australian 
SMEs are not aware of what the term CC means and not aware of its benefits; 23% of the 
cloud services users stated that one of the reasons they use it is because it is safer and more 
secure than their in-house servers (MYOB 2012a). In an earlier survey in 2011, Optus found 
that 59% of SMEs are not aware or sure of the meaning of CC (Optus 2011a).  
An ACMA survey of consumers and SMEs showed that 52% of respondents have concerns 
about privacy and lack of confidentiality issues, as CC is more exposed to privacy and 
security breaches than other computing paradigms (ACMA 2014b).  
Network quality is an important factor in hindering the adoption of cloud services; slow and 
unreliable connections can lead to a negative impact on appreciating the advantages of cloud 
services (DBCDE 2012). The Government of Australia is aware of this, and it should ensure 
the availability of reliable network connections, low-latency uploads and downloads, and 
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sufficient international connectivity to support the use of cloud services by SMEs. The 
obstacles associated with regional and remote areas network coverages and other hindrances 
should be addressed; the Government recognises all these issues (DBCDE 2012), but positive 
actions must be taken for the benefit of the businesses and the economy. 
A consumer survey conducted by the Australian Communication and Media Authority 
(ACMA 2013) with a sampling of consumers who were aware of CC services and also used 
them, found various negative aspects of using cloud services (see Table 2-7). The participants 
constituted 26% of the total number of active CC users. The main obstacles identified were 
security issues and trust. 
Table 2-7 Consumer Perceptions of Using Cloud Computing Services, May 2013. 
Negatives of cloud computing Percentage of those who had actively 
used cloud computing services 
Lack of service security  52% 
Lack of trust of service providers 14% 
Lack of services reliability  12% 
Don’t know what the negatives are 13% 
There are no negatives 7% 
Service cost 5% 
Confusion over service features 5 5% 
Note: Base for this data is people aged 18 years and over who indicated that they were aware 
of CC services and were aware they had used CC services in the six months to May 2013. 
Multiple responses allowed. 
Source: Adopted from The Australian Communications and Media Authority (ACMA 
2014b).  
2.9 Decision Support Systems 
Selection of CC providers, services, and deployment models is not an easy process for 
organisations. Various factors need to be considered as the decision can have a significant 
impact on business. There are different approaches for rating, ranking, prioritising, and 
selection of CC services and its providers. One of the approaches is to use the Multi-Criteria 
Decision Analysis (MCDA), which can help decision-makers in choosing the appropriate CC 
deployment model and selecting suitable cloud services for their businesses. Under the 
category of MCDA, there are various scoring and preference elicitation methods; each has its 
benefits and drawbacks. In this research, the Potentially All Pairwise RanKings of all 
Possible Alternatives (PAPRIKA) method, which is supported by 1000Minds software, was 
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used to understand SME’s willingness to trade-off the different factors that influence them in 
the adoption of CC services.  
2.9.1 MCDA and PAPRIKA 
The literature review indicated that limited research had been conducted from the angle of 
customer’s decision making in the adoption of CC services. There are also few studies that 
have proposed viable frameworks (or models) for assisting in the determination of the 
ranking and selection process from the perspective of SMEs. It is observed that there is an 
extent of variation in the focus of the existing studies for cloud selection models. Han et al. 
(2009) proposed an automated system for cloud selection based on tangible and easily 
measurable parameters such as Quality of Service (QoS) and Virtual Machine (VM) 
performance based on the SaaS category. Their study did not take into consideration other 
relevant variables in the context. On the other hand, Li et al. (2010) proposed an evaluation 
tool based on IaaS and PaaS services such as storage, network, and processing performance 
as selection criteria for different CC services providers. Multi-criteria decision making 
(MCDM) techniques have been considered by other researchers such as Godes and Mulik 
(2009) using the Analytical Hierarchy Process (AHP). It provided a wider dimension for 
studying various subjective criteria but was limited to analysing SaaS services. Rehman et al. 
(2011) further developed a more complex model; the limited technical capabilities of SMEs 
made it less practical for use in their case. Under Multi-Criteria Decision Analysis (MCDA), 
there are different preference presentations and scoring methods, all of which have benefits 
and drawbacks. 
Deciding on the most appropriate CC deployment model and selecting suitable cloud services 
for businesses is not an easy task. This is because there are many different direct and indirect 
factors that influence this decision which needs to be considered carefully. There are various 
approaches in ranking, prioritising, and weighting selections for providing tools for the 
decision maker to select the right alternatives for them, some of which will be discussed in 
the next section. The approach proposed in this study addresses these limitations and offers a 
model that is capable of analysing some cloud services and deployment models. The model 
contains distribution activities for ranking, prioritising, selecting, and valuing, which are easy 
to implement and straightforward to use by the decision-makers. 
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In this research, the MCDA framework was implemented by combining 1000Minds software 
(Ombler & Hansen 2012) and the PAPRIKA scoring method (Hansen and Ombler 2008). The 
method was used to evaluate the factors that influence the adoption of CC by making trade-
offs between different alternatives and helping to make complex decisions. PAPRIKA is a 
method that uses a concept of MCDM or conjoint analysis for confirming decision-makers’ 
preferences through using pairwise rankings of alternatives (Hansen and Ombler 2008). 
The proposed model of this research (Chapter 8) originated from a methodology that 
attempted to address the limitations in the previous studies. It will contribute to modelling 
decision making for both prioritising and selection processes to help enterprises make 
informed decisions about the right cloud computing services for their business objectives. 
PAPRIKA was selected as it more closely resembles the process of the human logic of 
choice, is simple, and at the same time has the robust feature of analysing different criteria 
and attributes including qualitative and quantitative data types. Moreover, PAPRIKA 
provides more preference comparison than most other scoring methods (Hansen and Ombler 
2008) such as direct rating (Von Winterfeldt and Edwards 1986), ‘Simple Multi-Attribute 
Rating Technique’ (SMART) (Edwards 1977), Simple Multi-Attribute Rating Technique 
Extended to Ranking (SMARTER) (Edwards and Barron 1994), and the Analytical Hierarchy 
Process (AHP) (Saaty 1990). The method is implemented by 1000Minds software 
[www.1000Minds.com] (Ombler and Hansen 2012). This mechanism compares two criteria 
at a time, which offers more accurate results, unlike other pairwise comparison systems. This 
method is a useful tool for subjective and incomplete information and therefore, for providing 
a practical solution for real world use. The method comprises prioritising the ranking of 
competing alternatives through evaluating all possible undominated pairs of attributes and 
presenting the final results in a useful model (Hansen and Ombler 2008). This method will 
assist organisations in their decision-making process.  
2.9.2 Rationality of using PAPRIKA Method. 
With the PAPRIKA method, each choice requires a decision-maker to trade-off one 
characteristic/attribute for the other. Decision-makers express a preference by choosing 
between two things. The software automatically changes the order of the trade-off questions 
for each survey. This strategy of swapping the order of questions helps in reducing or 
eliminating the potential order biases (Dillman et al. 2014). 
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One of the powerful features of PAPRIKA is its ability to survey any number of criteria and 
levels; as these numbers increases, the number of potential alternatives (combinations) 
increases exponentially. For example, size criteria and four levels create 4,096 possible 
alternatives (Hansen and Ombler 2008). The PAPRIKA method greatly reduces the number 
of selections that the decision-maker has to make by decreasing the ‘dominant’ pairwise 
comparisons and uses the transitivity feature to respond implicitly to other questions. 
Domination occurs when a decision is not required for certain alternatives due to the high rate 
of some alternatives in comparison with others. Then, the ‘undominated’ pairs are analysed 
by the software. The ‘undominated’ pair occurs when one alternative has, at least, one 
criterion with a higher rate and at least one criterion with a lower rate in comparison with 
other alternatives. The software eliminates all the redundant choices when comparing two 
‘undominated’ pairs via transitivity. For example, if choice A is ranked higher than choice B 
and choice B is higher than choice C, then by transitivity, choice A is ranked higher than 
choice C. After the two choices, the third choice becomes redundant. Then the software 
progresses in selecting another choice, and the process continues until all ‘undominated’ pairs 
are processed and ranked.  
The PAPRIKA method and the software have been used by scholars in different disciplines 
such as healthcare, management, agriculture, and commerce to study various phenomena 
(Aletaha et al. 2010; Smith and Fennessy 2011; Al Isma'ili et al. 2015; Martelli et al. 2016; 
Al Isma’ili et al. 2016 ; Al-Isma'ili et al. 2016). 
This research used the PAPRIKA scoring method through its running environment with 
1000Minds software and not other methods for the following reasons: 
(1) It is user-friendly. 
(2) It is less complex as a pairwise comparison is defined by two criteria. 
(3) It is implemented as a full or incomplete ordinal information system. 
(4) It generates individual weights for every decision-maker which can be easily combined. 
(5) The decision survey designed is clear, direct, and cost-effective. 
(6) The survey format is robust, clear, and easy to follow. 
Additional details about this methodology and its applicability are presented in its relevant 
study in Chapter 8. Table 2-8 illustrates some of the decision analysis software. For more 
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details of additional available software, please visit this website link www.orms-
today.org/surveys/das/das.html. 
1000Minds is the only software that supports the PAPRIKA method (Ombler and Hansen 
2012). As a researcher, I was provided with a free licence and open access for the duration of 
the research. The cost of this software package ranges from free access for academics and 
researchers to as far as US$ 10,000 (Buckshaw 2010). 
Table 2-9 illustrates the comparison between different scoring methods used in making the 
decision process easier, such as the Simple Multi-Attribute Rating Technique using Swing 
weights (SMART/SWING), Discrete Choice Experiments (DCEs), Conjoint Analysis (CA), 
ACA Adaptive Conjoint Analysis (ACA), The Analytic Hierarchy Process (AHP), Potentially 
All Pairwise Rankings of All Possible Alternatives (PAPRIKA), and Outranking methods. 
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All methods mentioned above in Table 2-9 are based on the simple additive model except the 
outranking method. MCDA methods are suitable for formulating decision maker’s 
preferences rather than non-compensatory methods (Baltussen and Niessen 2006). 
Outranking models are ‘partially compensatory’ in which high performance on some criteria 
can compensate for poor performance on others with no consideration for the resulting 
differences (Roy 1991). Simplicity, predictive power, and preferences evaluation capabilities 
are elements that determine the effectiveness of the method (Hastie and Dawes 2010). 
The PAPRIKA method uses only two criteria selection, whereas SWING/SMART, 
outranking, and some CA methods use ranking, direct rating, and weighting to rank 
alternatives. In these methods, scoring the criteria is based on individuals, experts, and public 
opinion. Rating the criteria and alternatives by decision makers can introduce confusion in 
data interpretation. This confusion is becoming obvious from the different interpretations of 
the rating scale by different people and in different contexts. Hence, Forman and Selly (2001) 
stated that the scoring of alternatives depends on the decision maker’s opinion and 
understanding of the scoring scale.  
On the other hand, the method that provides a selection system between two alternatives at a 
time is less complicated, with fewer interpretation errors, and demanding less knowledge and 
tasks in ranking or scoring alternatives. The choice-based methods between two alternatives 
have an advantage over selecting from the methods that use a scale, as they are more fitting to 
the human experience situation (Drummond 2005). In non-trade-off choice mechanisms, 
there is a possibility of equal ranking or scoring occurring. Choice modelling permits 
decision-makers to establish trade-offs between criteria. 
The AHP method presents the decision-makers with the framework for making pairwise 
comparisons at each hierarchal level for the presented criteria or alternatives. It has been 
argued that selecting preferences based on methods other than cardinal form generates 
consistency and reliable results (Moshkovich et al. 2002). The three methods that elicit 
preference information in the ordinal form as it has been illustrated in Table 2-9 are 
PAPRIKA, ACA, and DCE/CA. However, in the ACA, and DCE/CA methods usually two or 
more choice sets are presented, which can include more than two criteria for each choice set 
(Ryan and Gerard 2003). The more the number of criteria, the more complex the choice 
becomes. Additionally, focusing on some criteria and eliminating the other for the purpose of 
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simplification can lead to inaccuracy in estimating criteria weights (Cameron and DeShazo 
2010). 
Additionally, the PAPRIKA method offers a larger number of choices for decision-makers 
for a value model in comparison with other methods. For example, DCE/CA offers a smaller 
number of choice sets corresponding to the number of scenarios presented (Raghavarao et al. 
2010). The smaller number of choice sets presented by this method can be beneficial in 
reducing the effort that it takes decision-makers to attempt the preferences; however, it can 
cause unreliability issues in the results. The ACA method also presents limited scenarios to 
the decision-makers, which can make the preference process of various choice-sets 
inefficient.  
The criteria weight describes the relative significance of the criteria and the intention of the 
decision-maker(s) (represented as an individual or as a sub-group or as a complete sample) to 
trade off one criterion for another substitute. AHP and PAPRIKA are unique methods that 
produce individual criteria weights for every single decision-maker. In other methods such as 
SWING/SMART and outranking decision-makers, the determination of the weight points 
directly to criteria. DCE/CA and ACA generate a group of weights for the whole sample. The 
PAPRIKA method can compare criteria weights of one decision-maker with another in the 
trading-off on the same criteria basis. However, the AHP method can do the same only if 
decision-makers have used the same attributes and/or levels (Bolloju 2001). The aggregation 
of the weight in this method depends on a setup agreed by decision-makers; if it is to 
combine their judgement; then a geometric mean is used. Additionally, ‘experts’ can combine 
their results, and geometric mean is also used, and it can also be used to rank the ‘experts’ 
themselves (Saaty 2008). 
PAPRIKA is a useful tool for designing a decision model for issues such as cloud services 
where there are a number of solutions. These solutions are continuously becoming more 
complex and advanced and growing in number. These developments generate additional 
challenges that influence decision-makers from various social-technical perspectives. 
2.9.3 Summary  
This chapter reviewed the key issues, concepts, definitions, and perceptions related to the 
research topic. It presented the key challenges that Australian SMEs face with their decision 
in the adoption of CC services. These challenges were illustrated by identifying the main 
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characteristics and various perspectives. The reviewed literature assisted in developing a 
better understanding of the challenges impeding the adoption of CC services, and also 
addressed the existing opportunities in leveraging SME’s activities and operations. 
Cloud computing is a promising innovation in reducing the traditional technological resource 
gaps between SMEs and large organisations. It is also a tool that can enhance the transactions 
between businesses and the different stakeholders in the marketplace. The widespread 
adoption of this technology implies the feasibility of CC in delivering superior IT services to 
businesses. While some businesses have realised the attractiveness of the cloud features and 
realigned their IT resources around them, many are still reluctant to grasp the benefits of the 
cloud. This study is intending to explore the factors that are behind this slow rate of adoption 
of CC. 
The adoption and diffusion of CC as an ‘IS’ innovation seems to be understudied. This lack 
of research indicates the need for further theoretical and empirical investigation of this area. 
The CC adoption framework addressed the critical factors considering multifaceted contexts 
including organisational, environmental, as well as technological. The literature review 
revealed that there are a limited number of studies examining these factors in the adoption of 
CC.  
Finally, deciding on the appropriate CC deployment and service options is a difficult process. 
Various factors need to be considered in the decision-making process and sometimes the 
decisions can involve various people. There are various approaches to ranking, and this 
chapter introduced some of the most relevant to this study. In this research, the researcher 
contends that PAPRIKA is an appropriate method for analysing the multi-criteria decision-
making behind adopting CC services among SMEs. The next chapter will present the 















“I have not failed. I've just found 10,000 ways that won't work.” 




3 Conceptual Framework 
The aim of this chapter is to review the adoption theories that have been widely used in ICT 
adoption studies, and discuss the theories that have been used in the previous CC adoption 
studies. Then it will discuss in more detail the two theories that have been applied in this 
study (i.e., TOE and DOI). 
There are seven main sections in this chapter as follows: 
Section (3.1): Presents IS/IT adoption theories. 
Section (3.2): Provides an overview of those theories. 
Section (3.3): Discusses the theories that have been used in previous CC studies. 
Section (3.4): Discusses the literature that combined DOI and TOE and argues the usefulness 
of the integration of these two theories for understanding innovation adoption. 
Section (3.5): Reviews Diffusion of Innovation Theory (DOI). 
Section (3.6): Reviews Technology-Organisation –Environmental Framework (TOE) 
Theory. 
Section (3.7): Discusses TOE and DOI perspectives as they apply to Information Systems 
and CC Research. 
Section (3.8): Provides a chapter summary. 
3.1 IS/IT Adoption Theories  
The business environment is becoming increasingly competitive for several reasons, such as 
the new entrants to the market, products/services innovation, and new ideas. Therefore, to 
remain competitive in the marketplace, technological innovation is one of the strategic tools 
that can be considered by organisations. As has been discussed earlier, CC is a promising 
innovation that can provide competitiveness and solve current business problems, especially 
with the current economic slowdown around the globe.  
To achieve the purposes of this study, the technological innovation literature was used as the 
theoretical foundation. Technological innovation theories have been found by many scholars 
to be useful in studying IS adoption (Keen and Morton 1978; Kwon and Zmud 1987; 
McFarlan and McKenney 1982). Since CC can be considered as a technological innovation, it 
may be useful to use technological innovation theories as the basis for the empirical research 
on CC adoption. The technological innovation literature has mentioned several variables that 




determine organisational adoption of innovation. A large number of variables calls for more 
research to identify the most influential ones (Rothwell 1977).  
Concerning innovation processes research, Eveland et al. (1983) suggested that a focus on 
organisational variables and rigorous empirical studies can be sufficient to achieve the goals 
of the research. Other scholars argued that a unified theory cannot be applicable to all kinds 
of innovations (Downs Jr and Mohr 1976; Fichman and Kemerer 1993; Kimberly and 
Evanisko 1981). This is due to the basic underlying variation in different types of innovation. 
Fichman and Kemerer (1993) claimed that the differences in aspects of innovation (e.g., 
product, process, administration, technical, incremental, and radical) and the adoption 
contexts (e.g., individual, organisational, autonomous and non-autonomous, and the 
competitive environment) have wide scope and scale.  
Fichman (1992) reviewed eighteen empirical publications of IS diffusion and concluded that 
innovation was occurring at different levels (i.e., individual and organisational) and that 
future research needs to take into consideration the various contextual influences in the 
adoption process. Philosophically, theories can be applied at different levels (see Table 3-1). 
Table 3-1 Theoretical Models  






Organisation (Oliveira and Martins 2010a);  
(Oliveira and Martins 2009); (Lin and Lin 2008); 
(Oliveira and Martins 2008); (Liu 2008); (Pan and Jang 
2008); (Teo et al. 2006); (Zhu et al. 2006b); (Zhu and 
Kraemer 2005); (Zhu et al. 2003); Scupola (2003); Wu et 





Organisation (Li and Li); (Zhu et al., 2006); (Hsu 
et al., 2006); (Bradford and Florin 2003); Bradford and 
Florin (2003); Mustonen-Ollila and Lyytinen (2003); 
Armstrong and Yokum 
(2001); (Beatty et al., 2001); (Eder and Igbaria 2001); 
(Beatty et al., 2001); (Thong 1999); (Agarwal and 




Organisation Gibbs and Kraemer (2004); Chatterjee et al., (2002): Scott 
(1995) King et al., (1994); Abrahamson and Rosenkopf 
(1993). 
Lacovou et al. 
(1995) Model 




Individual Grandon and Pearson (2004); Igbaria et al., (1997). 








Individual Workman, M. (2005); Riemenschneider and McKinney 
(2001). 
Source: adopted from (Oliveira and Martins 2011). 
In earlier studies, Williams and co-authors identified 50 theories in IT adoption and diffusion 
research (Williams et al. 2009). The Technology Acceptance Model (TAM) was found to be 
the most used theory, and it was applied in 88 studies, which constitute 29% of the studies, 
followed by the Diffusion of Innovation (DOI) Theory, which was used by 49 researchers 
(16.3%). The third theory was the Theory of Planned Behaviour (TPB), employed in 17 
studies, followed by the Theory of Reasoned Action (TRA) (Williams et al. 2009). 182 
theoretical constructs were identified (Williams et al. 2009). 
Due to the wide variance of the contextual features and the absence of a unified theory of 
innovation adoption, scholars agreed on the need for a strong theory to study innovation 
adoption (Fichman and Kemerer 1993; Tornatzky et al. 1990; Zmud 1982). There have been 
various efforts to address these contexts. Rogers’ Theory is one of the earlier attempts at 
identifying the characteristics of innovation (Rogers 2003b). His theory describes the Intra-
organisational contextual impact. A review of seventy IS studies by (Prescott and Conger 
1995) confirmed the relevance of Rogers’ theorised context of influence. Furthermore, 
scholars added other characteristics to Rogers’ Theory and developed models that can fit 
more specifically to a certain paradigm and provide more meaningful results for their studies 
(Prescott 1995). 
The need for a framework that can provide a more comprehensive analysis of the predictors 
of innovation adoption was realised by (Kimberly and Evanisko 1981), who identified three 
types of characteristics: organisational leaders, organisational, and environmental. Tornatzky 
et al. (1990) theorised the context of technological innovation and stated that it is composed 
of three contexts: technological, organisational, and environmental. In brief, prior studies 
pinpointed four dimensions: organisational decision-makers’ characteristics, organisation 
characteristics, technological innovation characteristics, and environmental characteristics. 
Table 1-2 illustrated the most popular theories and their unit of measurement. 
 




In this arena, theories can be classified based on the technology usage level: individual level 
and organisation level. At the individual level, the dominating theories include the 
Technology Acceptance Model (TAM) (Davis Jr 1986; Davis 1989), the Theory of Planned 
Behaviour (TPB) (Ajzen 1991), and the Unified Theory of Acceptance and Use of 
Technology (UTAUT) (Venkatesh et al. 2003). At the organisational level, the widely used 
theories are the Diffusion Of Innovation (DOI) Theory (Rogers 2003b) and the Technology-
Organisation-Environment Framework (TOE) (Tornatzky et al. 1990).  
Industry and academia agree that diffusion of innovation is influenced by various factors 
other than technological forms. Traditionally, scholars developed many different theories and 
models in trying to determine these factors to understand the technology adoption process. 
There are nine main theories in this field: the Theory of Reasoned Action (TRA) (Ajzen and 
Fishbein 1980), the Technology Acceptance Model (TAM) (Davis 1989; Davis Jr 1986), the 
Motivation Model (MM) (Davis et al. 1992; Bagozzi et al. 1992), the Theory of Planned 
Behaviour (TPB) (Ajzen 1991), the Combined TAM and TPB (c-TAM-TPB) (Taylor and 
Todd 1995), the Model of PC Utilisation (MPCU) (Thompson et al. 1991), Diffusion of 
Innovations (DOI) (Rogers 1962), Social Cognitive Theory (SCT) (Compeau and Higgins 
1995), and Actor-network Theory (ANT) (Gallon 1999). 
DOI is one of the widely used theories in technological innovation. Most of the theories are 
technologically oriented, to explain the technological factors that influence the adoption 
decision. However, technological attributes constitute only a single dimension of the 
innovation adoption process. To understand the entire situation and solve the persistent 
problems, a comprehensive overview is needed of all the other influential factors, such as 
organisational and environmental factors, that have not been considered in the DOI theory.  
A detailed review of prior studies implies that various factors influence the adoption of cloud 
computing. Technology-Organisation-Environment (TOE) is a potential theory for this study 
as it has the theoretical framework most suited to overcoming the deficiencies in DOI. The 
framework considers non-technological aspects, such as environmental and organisational 
factors, besides the technological factors. This is not to say that this theory can be completely 
perfect for the intended objective of this study. Therefore, in the opinion of the researcher, it 
is believed that a model integrated from the theoretical frameworks originating from TOE 
and DOI might be suitable in explaining the adoption of CC.  




In the coming sections, the TOE and DOI frameworks will be explained. In summary, and 
based on the literature and theory review, it seems that TOE framework has important 
features that make it a suitable theoretical framework to be considered in this study. This can 
be justified for the following reasons: 
(1) Prior studies revealed that various factors influence CC adoption. However, most of these 
factors fall into the three classifications of the TOE framework- technological, 
organisational, and environmental. Therefore, this justifies the feasibility and rationality 
of this framework in investigating the adoption issues. 
Past studies examined and identified the significance of the technological attributes. 
However, the impact of environmental and organisational factors varies in different 
contextual markets. Therefore further comprehensive analysis of the CC adoption paradigm is 
required. 
Cloud computing has its own distinctive characteristics in comparison with the conventional 
technological innovation adoption and diffusion scenarios (Feuerlicht 2010). Its operational 
model is also different from that of other computing resources and it involves different 
parties, namely: CSPs, cloud users (clients), and cloud-based services (Dargha 2009). Based 
on the CC operational model, the adoption process is influenced by various attributes that are 
mainly derived from the three major contextual factors proposed in the TOE framework. 
Most of the previous studies focused on the technological factors behind CC adoption (Low 
et al. 2011). However, based on the characteristics of the social-technical aspects of cloud 
services, organisational and environmental factors have equal importance in a comprehensive 
understanding of the adoption decision (Feuerlicht 2010; Low et al. 2011). Hence, the TOE 
framework is the appropriate analytical device to classify and explain the influential factors 
behind CC adoption in technological, organisational, and environmental contexts.  
3.2 Theories Overview  
This section will describe the primary themes of the researched theories. In this research, a 
multi-perspective research model was developed to provide a framework for investigating the 
adoption of CC by Australian SMEs. As SMEs are the context of this study, organisational 
level theories regarding the adoption of innovation were considered. In particular, two related 
theories, namely Diffusion of Innovation (DOI) and Technology-Organization-Environment 
framework (TOE), were adopted for constructing the multi-perspective research model. The 
implementation and the adoption of ICT in organisations have been investigated by many 
researchers (Venkatesh et al. 2003; Jeyaraj et al. 2006; Williams et al. 2009) and many 




theories have been used. However, this research focused only on the theories that are relevant 
to technological adoption.  
The most dominant theories in ICT innovation adoption are the Technology Acceptance 
Model (TAM) (Davis 1989; Davis Jr 1986), the Theory of Reasoned Action (TRA) (Ajzen 
and Fishbein 1980), the Theory of Planned Behaviour (TPB) (Ajzen 1991), the Unified 
Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh et al. 2003), DOI 
(Rogers 2003b), and the TOE framework (Tornatzky et al. 1990).  
Theories such as TAM, TRA, TPB, and UTAUT provide well-established theoretical 
frameworks for analysing individual objectives in the adoption of ICT (Korpelainen 2011). 
TAM is very popular in ICT implementation and adoption and among the ‘IS’ research 
community because of its uniqueness in this field (Lee et al. 2003). Despite the effective use 
of TRA and TPB theories in learning ICT advancement adoption, Korpelainen (2011) claims 
that the primary aims of developing the TPB and TRA models were to describe some 
individual psychological behaviour, rather than ICT system adoption in organisations. The 
motivation behind and the perspective of these kinds of studies are different from analysing 
human behaviour from an organisational innovation context. 
With the objective of creating useful models to describe ICT innovation adoption and 
diffusion, more extensions were undertaken. For example, TRA theory went through two 
extensions; first it was extended to TPB, then it was further extended to the 
Decomposed Theory of Planned Behaviour (DTPB) when gaps were recognised by the 
studies (Al-Qeisi 2009). Complications occur in the effort to improve and merge models. 
Korpelainen (2011) stated that the limitations in the past literature regarding the applications 
of the primary theories (TAM, DOI, TRA, TPB, and UTAUT) might be good reasons to 
avoid them in future research. For example, these theories have limited interest in 
organisational and social aspects. Korpelainen (2011) suggested that TAM simplicity is the 
main driver for its use and reputation; this has been the case because of its disregard for the 
social and organisational aspects. 
Looking into the TAM model, there was a wide range of combinations and extensions to the 
model in trying to react to it, and to reflect the context of studies which identified new 
independent variables covering ranges of characteristics including individual, situational, and 
organisational characteristics (Korpelainen 2011). Some of these extensions have created 




further challenges and received comments and criticism. This led (Benbasat and Barki 2007) 
to claim that different models and independent variables can be the reason for theoretical 
confusion. With so many extension to TAM, it becomes unclear which version of the many 
editions of TAM is “the commonly accepted one” (Benbasat and Barki 2007, p.211)  
The undetermined outcomes are typical in this area of research; studies need to investigate 
various theories to understand the adopting of new ICT processes comprehensively. Cao and 
Mokhtarian (2005) suggested that there is a need for a comprehensive knowledge of the 
efficient application of multiple theories. For example, Konana and Balasubramanian (2005) 
comprehended the usefulness of merging factors from three theories: TAM, TRA, and TPB 
with some economic characteristics such as ‘profit’ into their web investigating model. 
Researchers are required to be careful in their extension of theories in order to avoid further 
challenges and retain the theory’s originality and consistency. Previous studies suggested that 
using key constructs from the relevant grounded theories in research can be a useful 
procedure to recognise the key attributes from those theories, and avoid the limitations of 
using only one theory. For example, TAM theory alone is not sufficient in studying the social 
aspects of ICT systems (Korpelainen 2011).  
The theories discussed earlier focus on the individual decision to adopt a technological 
innovation, however, in modern organisational practices, the implementation decision is 
coordinated across various levels (Gallivan 2001; Lee et al. 2003). Studies show that user’s 
adoption behaviour is not always straightforward, and no single theory seems to fit 
multifaceted technological innovation paradigms. Klein and Sorra (1996) suggested the need 
for a multidimensional framework for analysing the innovation adoption phenomena. This 
researcher’s literature review and theory review predicts that the influence of various factors 
on the CC adoption paradigm is occurring in three main contexts (i.e., technological, 
organisational and environmental).  
The widely used theories in ICT adoption, such as TAM, TPB, and UTAUT were not 
considered in this study as they apply to individual investigation levels, whereas the focus of 
this research is the organisational level. The researcher combined two theoretical 
frameworks, DOI and TOE, to investigate the adoption of CC among Australian SMEs. 
These two theories will be discussed further in detail in the coming sections of this chapter.  




3.3 The Theories that have been Used in Previous Cloud Computing Adoption Studies  
CC is in its early stages of diffusion. Therefore, investigating the adoption process could be 
useful and can provide useful insights for different stakeholders. This investigation will 
benefit CSPs, SMEs, and policy decision-makers to plan and make informed decisions. 
Marston et al. (2011) proposed investigating CC technology adoption. A number of studies 
investigated CC adoption based on technical and operational aspects that included cost and 
risk dimensions (Martens and Teuteberg 2012), secure storage auditing and computation 
(Wei et al. 2014; Mohammed 2011) cost determination based on an analytical model 
(Mazhelis and Tyrväinen 2012; Walterbusch et al. 2013), and information loss, security and 
privacy issues (Zissis and Lekkas 2012; Wang 2010; Dutta et al. 2013). 
A review of the literature considering various databases showed that there had been limited 
studies in CC adoption, specifically from the organisational perspective. Table 1-1 presented 
earlier in Chapter one shows seminal studies that considered the organisational level in their 
investigations. Some scholars such as Low (Low et al. 2011) used the TOE framework to 
analyse the adoption of CC in the Taiwanese high-tech industry. Their study investigated 
adoption from the organisational level perspective. However, it did not consider the key 
factors such as perceived benefits from cost reduction and security issues, even though they 
indicated the importance of these factors in their literature review.  
Furthermore, Lin and Chen (2012) conducted a semi-structured qualitative study among 19 
IT experts in Taiwan. They found that IT firms are reluctant to adopt CC due to the 
uncertainties of CC in areas such as security and standardisation. A mixed research method 
was used by (Trigueros-Preciado et al. 2013) to identify the obstacles to cloud adoption. 
Trigueros and colleagues surveyed several SMEs in Spain and concluded that limited CC 
knowledge was the main reason for not adopting CC. A study conducted by Wu et al. (2013b) 
used an integrated theoretical framework combining DOI theory and the Information 
Processing View (IPV) to investigate the adoption of CC as a tool in supporting the supply 
chain activities of firms. 
Other researchers such as Nkhoma et al. (2013) obtained data from large services enterprises 
to investigate the hindrances to CC adoption. Kshetri (2013) used institutional theory as his 
conceptual framework and used the qualitative method to analyse security issues and 
perceptions of using CC services. Within a TOE framework, Abdollahzadegan et al. (2013) 




investigated the hindrances to CC adoption in the SME sector. The study did not propose any 
hypothesis or empirical foundation. 
A very recent literature review of 51 published articles on CC adoption by El-Gazzar (2014) 
found that many researchers used different theories in investigating CC adoption factors and 
processes. El-Gazzar (2014) stated that the CC adoption process and adoption decisions are 
not adequately investigated or evaluated, except for the ‘proof of concept’ process. The most 
used theoretical frameworks from the study of El-Gazzar were -for the purpose of ranking- 
TOE, followed by DOI, then the Ground Theory method (GT). El-Gazzar systematic review 
identified the need for the following: (a) more empirical studies, (b) use of multi-theoretical 
perspectives, and (c) an exploration of theories that explain how organisations react 
differently to the same internal and external factors.  
Based on the above discussion, it is evident that the majority of the earlier studies focused on 
the qualitative approach, or investigated the direct technological impact of CC, or contextual 
factors, or secondary source of data, on the diffusion of CC. Fewer studies investigated the 
issue from an organisational level. There is a gap in the empirical investigation regarding 
direct and indirect factors analysis. This study believes that technological factors, 
organisational internal factors, and external factors are all important in studying innovation 
adoption. Yang and Tate (2012) indicated the same concerns about the previous trend in CC 
adoption studies, which mainly focused on technological attributes. They categorised the 
published journals into four research groups: technological, business issues, domains and 
applications, and conceptualisation. They brought to attention the research gap in social, 
organisational, and environmental aspects associated with CC.  
The objective of this study is to cover the dearth of studies in this field by developing an 
integrated research model in combining the theoretical perspectives of DOI and TOE 
theories. The model will be used to explore and evaluate the determinants of CC adoption 
using the case of Australian SMEs.  
3.4 Diffusion of Innovation  
DOI Theory consists of five attributes that explain the adoption of innovation in an 
organisation. They are:  
(1) Relative advantage, the degree of the current innovation in comparison with the previous 
versions.  




(2) Compatibility, the extent to which innovation can be incorporated into the existing 
business processes, practices, and value chains.  
(3) Complexity, the degree of effort required to use and understand the innovation.  
(4) Observability, the extent to which the innovation is visible to others.  
(5) Trialability, the ease of testing and satisfactory use of the innovation (Rogers 2003b).  
DOI captures technological dimensions and users’ perceptions of the innovation. An 
organisation is a complex system consisting of many interrelated elements that operate 
together to achieve the planned objectives. It is far more than only an individual. Rogers 
(2003b) suggested that innovation is a communication process between various entities 
within a social system. This system is influenced by three factors: individual (leadership 
attitude toward change), internal organisational structure (centralisation, complexity, 
interconnectedness, the number of employees, and organisational slack), and external 
characteristics (system openness) of the organisation. Figure 8 illustrates this theory at the 
firm level. Rogers defined innovativeness as “the degree to which an individual or another 
unit of adoption is relatively earlier in adopting new ideas than the other members of a 
system” (Rogers 2003b, p.22). 
Figure 8 Diffusion of Innovation-Organisational Innovativeness (Rogers 2003b, p.441). 
 
Table 3-2 illustrates seminal studies which have implemented DOI theory in their 
investigations and vigorously found that relative advantage, compatibility and complexity are 
the main factors that could influence adoption decisions.  




Table 3-2 Some Studies Based on DOI Theory (Rogers Everett, 1995). 







adoption of technology. 
E-business  (Zhu et al. 2006b) 
ERP implementation  (Bradford and Florin 2003) 
Enterprise resource planning  (Bradford and Florin 2003) 
IS adoption  (Thong 1999) 
Electronic Data Interchange 
(EDI)  
(Iacovou et al. 1995) 
Material requirement planning 
(MRP) 
(Cooper and Zmud 1990) 
3.5 Technology-Organisation-Environment Framework (TOE) 
This theory was originated by (Tornatzky et al. 1990) to analyse the adoption of 
technological innovations by organisations. The theory consists of three main independent 
factors- technological context, organisational context, and environmental context, which 
influence the adoption of innovation. The main dependent factor is technology adoption 
(including the likelihood of adoption, intention to adopt, and extent of adoption).  
The technological context describes both the internal and external technological processes 
and equipment that have an effect on the organisation. Technologies may include both types 
of equipment and processes that are relevant to, and necessary for organisations in carrying 
out their activities and operations. Technologies are influenced by elements such as 
availability, complexity, and compatibility.  
The organisational context includes the firm’s characteristics (i.e., formal and informal 
organisational structure, the degree of centralisation, and firm size), resources (i.e., human 
resources and slack resources), and communication process (i.e., the organisation formal and 
informal communications). 
The environmental context describes the industry characteristics, competition, market 
structure, and regulatory authorities. 
This theory assisted in analysing organisation technological innovation adoption intention. 
The above mentioned three independent factors: technological context, organisational 
context, and environmental, can influence and create both opportunities and obstacles to 
technological innovation (Tornatzky et al. 1990, p.154). Figure 9 below illustrates the theory.  




Figure 9 Technology-Organisation-Environment Framework (Tornatzky et al. 1990, p. 154). 
 
A considerable number of highly accredited studies (e.g. Oliveira and Martins 2010; 
Srivastava and Teo 2010), proposed a TOE framework to examine IT adoption by 
organisations. TOE is in parallel with Rogers’ theory of innovation diffusion (Wang et al. 
2010), which presents the five technological characteristics which influence adoption of an 
innovation: relative advantage, complexity, compatibility, observability, and trialability. 
These are consistent with the technology context of the TOE framework. However, the TOE 
framework also includes other important elements; organisational context and environmental 
context, as has been mentioned earlier.  
Previous studies used the TOE framework to examine various ICT innovations including 
open systems, e-business, e-commerce, ICT, and ERP (Chau and Tam 1997; Zhu et al. 2004; 
Srivastava and Teo 2010). This study will investigate various attributes within the three 
classified levels, as has been discussed. Zhu et al. (2004) described TOE as a comprehensive 
framework which is useful in analysing the intra-firm innovation technology adoption 
perspective. Many researchers found that this framework is satisfactory, clear, rational, and 
above all supports an empirical application to ICT adoption studies (Zhu et al. 2004; 
Srivastava and Teo 2010). 
The TOE framework has been found by many researchers (e.g. Thong 1999; Iacovou et al. 
1995; Kuan and Chau 2001; Ramdani 2008) to be applicable in studying the influential 
factors behind the adoption of various technological projects within SMEs in particular. 
Thong (1999) developed an integrated framework for analysing the IS adoption in 166 small 




companies and found three influential factors affecting the adoption decision, namely: chief 
executive officer characteristics, technological factors, and organisational factors. Iacovou et 
al. (1995) applied the TOE framework in studying the adoption of the Electronic Data 
Interchange (EDI) system in seven small companies. They found that external pressure, 
perceived benefits, and organisational readiness are the most influential factors affecting the 
acceptance of this technology. The scope of the EDI model was further investigated and 
validated using a larger sample size which consisted of 286 Canadian SMEs (Chwelos et al. 
2001). Then, Kuan and Chau (2001) also confirmed the validity and applicability of the 
theory via their study of EDI adoption in small organisations by presenting a model that 
comprised six factors. Dwivedi et al. (2009) used a TOE framework for predicting the factors 
that influence SMEs towards the adoption of an ERP system.  
All the above-mentioned studies and several others confirm the applicability of this theory in 
studying the adoption of ICT technologies by SMEs. There are, however, limited empirical 
studies in the literature on the adoption of CC using a TOE framework. The previously 
reviewed studies imply that TOE is a coherent framework which can be used in investigating 
various technological acceptances. This researcher believes that this framework can be 
extended for studying the adoption of CC by Australian SMEs. This theory demonstrates a 
broad understanding of technological innovation adoption in organisations, as has been 
discussed earlier. The various factors identified by this theory have an impact on the decision 
of an organisation toward the adoption of technologies.  
This study will use this theory as one of the theoretical pillars of the research to develop a 
model that can be used to explore the important determinants of the adoption of CC, taking 
into account the distinctive nature of Australian SMEs. Table 3-3 below shows the variables 
analysed in various prior studies which used a TOE framework. 
Table 3-3 Seminal Studies based on TOE Theory. 
IS adoption Research focus (analysed variables) Studies 
E-business Technological context: technology readiness; 
security applications; technology integration.  
Organisational context: perceived benefits of 
electronic correspondence; access to the IT 
system of the firm; IT training programs; 
Internet and e-mail norms.  
Environmental context: web site, competitive 
pressure.  
Controls: services sector. 
(Oliveira and Martins 
2010) 






Compatibility, complexity, firm size, cost 
savings, top management support, and 
competitive pressure. 




Technological context: technology integration; 
security applications; technology readiness.  
Organisational context: perceived benefits of 
electronic correspondence; access to the IT 
system of the firm ; IT training programs;; 
Internet and e-mail norms.  
Environmental context: Internet competitive 
pressure; e-commerce competitive pressure;  
web site competitive pressure. 
Controls: services sector. 
(Oliveira and Martins 
2009) 
Website Technological context: technology integration; 
security applications; technology readiness.  
Organisational context: perceived benefits of 
electronic correspondence; IT training 
programs; access to the IT system of the firm; 
Internet and e-mail norms.  
Environmental context: web site, competitive 
pressure.  
Controls: Services sector. 





Technological: support from technology; 
potential support from technology; human 
capital. 
Organisational: management level for 
information; firm size.  
Environmental: user satisfaction; e-commerce 
security.  
Controls: firm property. 
(Liu 2008) 
ERP Technological context: IT infrastructure; 
technology readiness.  
Organisational context: perceived barriers; 
firm size.  
Environmental context: production and 
operations improvement; regulatory policy; 
competitive pressure; enhancement of products 
and services. 








Technological context: IS expertise; IS 
infrastructure. 
Organisational context: expected benefits of e-
business; organisational compatibility. 
Environmental context: trading partner 
readiness; competitive pressure. 
(Lin and Lin 2008) 
E-government  ICT infrastructure; public institutions; macro 
economy; technology; development; human 
capital. 
(Srivastava and Teo 2007) 
E-Business Technological context: technology integration; (Zhu et al. 2006a) 











technology readiness.  
Organisational context: firm size; managerial 
obstacles; global scopes; trading globalisation. 
Environmental context: regulatory 
environment; competition intensity. 
E-Business 
usage  
Technological context: technology 
competence.  
Organisational context: size; international 
scope; financial commitment.  
Environmental context: competitive pressure; 
regulatory support.  
e-Business functionalities: front-end 
functionality; back-end integration. 
(Zhu and Kraemer 2005) 
E-business  Technology competence: e-business know-
how; IT infrastructure. 
Organisational context: firm size, firm scope.  
Environmental context: competitive pressure ; 
consumer readiness; lack of trading partner 
readiness. 
Controls: country and industry effect. 
(Zhu et al. 2003) 
EDI  Technological context: perceived indirect 
benefits; perceived direct benefits. 
Organisational context: Perceived financial 
cost; perceived technical competence. 
Environmental context: Perceived industry 
pressure; perceived government pressure.  
(Kuan and Chau 2001)  
Open systems  Characteristics of the “Open Systems 
Technology” Innovation: perceived benefits; 
perceived barriers; perceived importance of 
compliance to standards, interoperability, and 
interconnectivity.  
Organisational technology: complexity of IT 
infrastructure; formalisation of system 
development and management; satisfaction 
with existing systems.  
External environment: market uncertainty. 
(Chau and Tam 1997) 
3.6 Previous Studies that Combined DOI and TOE 
The multi-theoretical perspective has been realised by many scholars in researching ICT 
innovation adoption (Oliveira and Martins 2011; Fichman 2004; Lyytinen and Damsgaard 
2011). It has been emphasised as important to developing a comprehensive understating of 
the decision-making process for adoption of new technologies (Chau and Tam 1997). ICT 
adoption has been widely studied using DOI and TOE and received empirical validation. 




In general, the TOE framework has common innovation characteristics that have been 
proposed by Rogers. The internal and external organisational characteristics of the DOI 
theory are very similar to TOE’s organisational dimensions (Hsu et al. 2006). The technology 
context is same as that identified by (Rogers 2003b). DOI does not include the influence of 
environmental factors in its context. TOE, in this case, employs a more comprehensive 
framework for understanding the IT adoption environment (Zhu et al. 2006a). The TOE 
context has been widely identified as a support to DOI theory (Oliveira and Martins 2011; 
Wu et al. 2013b; Chau and Tam 1997; Hsu et al. 2006). The two theories complement each 
other and provide a solid understanding of relevant contexts (Oliveira and Martins 2011). The 
integrative model of the two theories has been used as a foundation for this study.   
All the five innovations attributes of CC are relevant to CC adoption: relative advantage, 
complexity, compatibility, trialability, and observability. These characteristics were used in 
this study. Rogers (2003b) stated that each innovation could have its unique relative 
advantage considerations. In some cases, it is profitability, in other cases social development, 
or several other forms. Furthermore, cost saving is an important driver behind CC adoption 
(Low et al. 2011; Ifinedo 2011). Security concerns are also considered to have a significant 
impact on CC adoption. 
Under the TOE framework, the technological context determines whether relative advantage, 
security, privacy, compatibility, complexity, and trialability attributes will drive or hinder the 
adoption of CC. Factors specific to the organisational context are firm size, top management 
support, innovativeness, and prior IT experience. The extent of environmental context impact 
is identified by four elements: competitive pressure, industry, market scope, and external 
computing support. In Table 3-4 we can see that DOI theory has been used in combination 
with the TOE framework to understand ICT adoption decision making. 
Table 3-4 Seminal Studies that Combined TOE with the DOI Model 
IT adoption Analysed variables Studies 
IS adoption  IS characteristics: the relative advantage of IS; 
compatibility of IS; the complexity of IS.  
 
CEO characteristics: CEO's IS knowledge; CEO's 
innovativeness. 
 
Organisational characteristics: Employees' IS 
knowledge; business size; information intensity.  
 
(Thong 1999) 








Innovation attributes:; compatibility; relative 
advantage; complexity. 
 
Information sharing culture: trust; information 
interpretation ; information distribution. 
 
Organisational readiness: top management support; 
feasibility; project champion characteristics. 
 
Environmental: competitive pressure; expectations of 
market trends. 






Relative advantage, compatibility, costs, security 
concern. 
Technological context: technology competence. 
Organisational context: organisation size. 
Environmental context: competitive pressure; partner 
readiness. 
(Zhu et al. 
2006b) 
RFID  Technological context: relative advantage; 
compatibility; complexity. 
Organisational context: top management support; firm 
size; technology competence.  
Environmental context: competitive pressure; trading 
partner pressure; information intensity. 
(Wang et al. 
2010) 
3.7 Summary 
This chapter identified three distinguishable dimensions, namely: users or micro-level 
dimensions, firm level, and macro or market/innovation level. The most influential theories 
that have been used to study these levels are TAM, DOI, TRA, TPB, and UTAUT. For 
example, TAM is widely used to study the ICT innovation paradigm at individual levels, 
whereas DOI is mainly used to study technological innovation at market levels but is limited 
in considering the environmental perspectives on organisational adoption of innovation, 
mainly because of its technical perspective orientation (RUI 2007). 
TOE provided researchers in the ICT innovation adoption field and various other fields with a 
theoretical foundation for their studies. In this study, an integration of DOI and TOE has been 
developed to provide a framework to explore CC adoption. Drawing upon this integration, 
the derived constructs and the developed preliminary research model will be explained in 
Chapter 4. Cao and Mokhtarian (2005) stated the importance of using an integration of 
theories in research. The researcher believes that the integrated framework and the mixed 














There are two possible outcomes: if the result confirms the hypothesis, then you've made a 





4 Research Model and Hypotheses 
The purpose of this chapter is to present the conceptual model for the research based on the 
themes understood from Chapters Two and Three, then design a preliminary research model 
based on the theoretical understanding of the TOE and DOI frameworks for the first phase 
qualitative study, which will be exploratory in its orientation and will be presented in Chapter 
Six.  
This chapter also presents the hypotheses of the quantitative study, which is phase two of the 
study. With the outcomes of the first phase, the research model will be further refined. This 
chapter presents only the preliminary model; details of the refined model will be presented in 
Chapter Seven, which is the nationwide survey study.  
This chapter is structured as follows: 
Section (4.1): Presents the preliminary research model. 
Section (4.2): Presents the hypotheses of the survey study (i.e., Chapter 7 of this thesis). 
Section (4.3): Summarises the chapter. 
4.1 Research Model 
A conceptual model is proposed for the objectives of this study (Figure 10). The model 
illustrates fourteen variables that predict the influence and acceptance of CC. These variables 
are (1) Security Concerns, (2) Relative Advantage, (3) Compatibility, (4) Complexity, (5) 
Uncertainty, (6) Trialability, (7) Competitive Pressure, (8) Industry, (9) Market Scope, (10) 
External Computing Support, (11) Firm Size, (12) Top Management Support, (13) 
Innovativeness, and (14) Prior Similar IT Knowledge. It is predicted that most of these 
factors, or variables, will have a positive influence on CC adoption. Security concerns, 
privacy due to geo-restrictions, complexity, and uncertainty are predicted to have negative 
impacts.  























The fourteen factors were classified into three groups, as depicted in Figure 11. This figure is 
an outcome of the literature and theoretical review. It is the preliminarily developed model 
for the purpose of conducting the 1st phase study (i.e., qualitative study: Chapter 6). The 
groups are technological factors, organisational factors, and environmental factors which 
impact the adoption of CC among SMEs. As has been indicated earlier, the constructs have 
been mainly derived from two theories: Diffusion of Innovation Theory (DOI) and 
Technology Organisation Environment Framework (TOE). The factors have been modified 
slightly based on the prior academic and industrial studies. Careful consideration has been 
given to make these constructs compatible with the objectives of this study and the contextual 
characteristics of the SMEs.  
The technological factors mainly originated from Rogers’ DOI theory. Rogers listed four 
attributes of innovation, namely: relative advantage, complexity, compatibility, and 
trialability. In confirmation of this, a further study conducted by Tornatzky and Klein (1982) 
acknowledged that relative advantage, complexity and compatibility are essential elements of 
innovation. As is well known in the real business situation, various major CC providers such 
as Amazon and Microsoft offer trial versions of their cloud services to their clients. 
Therefore, the trialability attribute is essential, and it is included as an important element in 
this study. Security concern factor was included under this dimension due to its high impact 




on the adoption as it has been indicated in the previous literature (e.g., 
HarvardBusinessReview 2015; Oliveira et al. 2014; Daniel et al. 2014 ). 
Organisational dimensions were mainly associated with the characteristics of the organisation 
itself which impact the adoption decision. This dimension included four factors: firm size, top 
management support, innovativeness characteristics of the firms, and prior similar IT 
knowledge. 
Environmental factors are the external aspects that have an influence on organisational 
innovation decision making which include market scope, external computing support, 
competitive pressure, and Industry. 
Cloud computing services are usually deployed in a heterogeneous network within the socio-
technical dimensions of CC. Therefore, various attributes were considered in the adoption of 
CC and they were the building blocks of the research model.  
Figure 11 Preliminary Research Model: An Integrated Model for Adoption of Cloud 
Computing by SMEs 
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Table 4-1 below illustrates the definitions of each construct in the theories and CC 




Table 4-1 Definition of Variables, their Related Theories, their Definition Based on Cloud Computing Perspective, and their Effect on Decision 
Makers. 
Variable Construct in 
original theory 






Perceived attributes of 
innovation (DOI) 
"The degree to which an 
innovation is perceived as 
being better than the idea it 
supersedes" (Rogers 2003b). 
The extent to which CC is 
perceived as being better than 
the idea of another computing 
paradigm it supersedes.  
Positive 
Complexity Perceived attributes of 
innovation (DOI) 
"The degree to which an 
innovation is perceived as 
relatively difficult to 
understand and use" (Rogers 
2003b). 
The degree to which CC is 
perceived as being relatively 
difficult to understand and use. 
Negative 
Compatibility Perceived attributes of 
innovation (DOI) 
"The degree to which an 
innovation is perceived as 
consistent with the existing 
values, past experiences, and 
needs of potential adopters" 
(Rogers 2003b). 
The degree to which CC is 
perceived as consistent with the 
existing values, experience, and 
needs of potential users. 
Positive 
Uncertainty Technological Context 
(TOE) 
The extent to which the results 
of using an innovation are 
insecure (Ostlund 1974; Fuchs 
2005). 
The degree to which CC is 
perceived as more secure than 
other computing paradigms. 
Positive 
Trialability Perceived attributes of 
innovation (DOI) 
"The degree to which an 
innovation may be 
experimented with on a 
limited basis" (Rogers 2003b). 
The degree to which CC may be 







The degree to which 
competition exists among 
businesses in the market. 
(Oliveira and Martins 2010). 
The degree to which competition 
exists among businesses in the 
market. 
positive 




Industry Environmental Context 
(TOE) 
The sector to which the 
business belongs (Yap 1990; 
Goode and Stevens 2000). 
The sector to which the business 
belongs. 
Positive 
Market scope Environmental Context 
(TOE) 
The market coverage of an 
organisation’s operations (Zhu 
et al. 2003). 





Environmental Context The extent of customer 
services provided by the 
supplier that influence the 
adoption of innovation 
(Frambach et al. 1998). 
The perceived level of external 
support offered by cloud 
providers that influence the 
adoption of CC services. 
Positive 
Firm size Organisational Context 
(TOE) 
The size of the firm (ABS 
2001). 





Involves planning, establishing 
cost-benefits analysis, 
providing support for the 
process of acquiring, adoption, 
and implementation of ICT 
solutions for the business’ 
benefit (Young and Jordan 
2008). 
Involves planning, establishing 
cost-benefits analysis, feedback, 
providing support for the process 
of acquiring, adoption, 
implementation of CC services, 
and facilitating changing 
management associated with 
integrating CC services with 
management and business 
processes. 
positive 
Innovativeness Organisational Context 
(TOE) 
The rate of adoption of 
innovation in comparison with 
others (Rogers and Shoemaker 
1971). 
The speed rate of adoption, 
whether the organisation is the 
first mover, follower, or late 
mover in comparison with other 
organisations in the social 
context. 
Positive 




The extent of exposure and 
experience with similar 
The extent of exposure and 
experience with similar 
Positive 




technologies (Lippert and 
Forman 2005). 
computing technologies. 
Security concerns  Extended construct  Sources: (Ifinedo 2011; Premkumar and Roberts 1999; Oliveira 




Dependent variable  Investigated position on 
adoption decision. 
Investigated status of CC 






Only constructs from the original theories that apply to the context of this research were 
selected. For example, innovation decision, communication channels, and the nature of social 
systems constructs from DOI theory were excluded from this study. Innovation decision 
attribute was not included because it is believed it has a limited effect on decision making 
with the no obligation nature of choosing CC services. The other two constructs (i.e., the 
communication channels and the nature of social systems) probably have considerable 
effects, but they are out of the scope of this investigation and are recommended to be 
investigated in any future studies. The study also presented one additional construct to be 
extended to the research model; security concerns. It is expected that this construct can have a 
significant impact on the CC adoption decision as it has been widely identified across both 
academic and professional literature, as mentioned earlier in Chapter Two. The impact of this 
factor on CC adoption cannot be ignored. 
The “observability” attribute from DOI theory was disregarded in this research, as it was 
either not widely used in ICT innovation studies or did not have a significant effect on 
adoption of technologies (Kolodinsky et al. 2004; Chong et al. 2009). The general themes of 
ICT innovation studies indicate that this attribute has less significance in technology 
adoption. Tables 3-4, 3-5, and 3-6 present the commonly used constructs in the previous ICT 
innovation studies that considered either DOI, or TOE, or an integration of the two theories. 
Following the insights of the previous ICT studies, the researcher believed it was appropriate 
to disregard the observability attribute and focus on the dimensions that are expected to have 
higher impacts on the adoption. The researcher predicted that all the remaining four attributes 
of the DOI would have an influence on the adoption of CC. Hence, this study considered 
further exploration of those four attributes. The developed semi-structured questioning 
instrument for the interview study, which is based on the preliminary research model, is 
presented in Appendixes A, B, C, and F. More details are to be presented in the methodology 
chapter (i.e., Chapter 5). 
4.2 Hypotheses of the Survey Study 
This section presents the hypotheses of the survey study. It can be noticed from the below 
hypotheses that there are some variations in the constructs and dimensions used in these 
hypotheses from the presented preliminary research model (Figure 11). This is because the 
insights of the qualitative study (Chapter 6) were used to develop a refined research model 
(Chapter 7, section 7.2) and to develop the hypotheses of the survey study. For example, the 




initial identified “complexity factor” in the preliminary research model was excluded from 
further analysis in the main large-scale survey study.  Additional details about the findings of 
the qualitative study and the refined research model are to be presented later in this thesis in 
their corresponding chapters. A detailed understanding of the DOI and TOE theories was the 
basis of understanding the various factors of this research.  
4.2.1 Hypothesis of the Technological Factors (H1) 
The identified factors under this category are expected to have a positive effect on the 
acceptance of CC. The identified factors under this dimension are relative advantages, cost 
savings, compatibility, and trialability. 
Several studies suggested the significance of the perceived advantages of the adoption of 
ICT innovations (Gangwar et al. 2015; Johnson 2015; Powelson 2012). As defined by 
(Rogers 2003a) relative advantage is “the degree to which an innovation is perceived as being 
better than the idea it supersedes”. In this research, the innovation is referred to cloud 
computing and the superseded idea is the other computing paradigms. CC is a tool that can 
help organisations in developing efficient business models (Chang et al. 2010). CC promises 
various benefits by providing scalable computing services to its clients (Leimeister et al. 
2010). Also, the technology facilitates the creation of efficient communication, robust 
coordination features, better customer care, and access to market information mobilisation for 
businesses (Armbrust et al. 2010; Hayes 2008) This innovation reinvents the way the 
business is conducted, and how the products and services are delivered. 
CC is a tool that can assist in lowering IT costs and reducing operational expenses. 
Perceived cost savings were found to be essential considerations in organisations’ adoption of 
diverse technologies (Gupta et al. 2013; Oliveira and Martins 2010; Cervone 2010). Gibson 
et al. (2012) found that cost savings help in reducing capital expenses. Therefore, the realised 
values will positively impact on adoption.  
Compatibility is one of the factors in the DOI theory, and it was found to be significant in 
the adoption of IS by SMEs (Thong 1999). It is an element in Roger’s theory and it is defined 
as "The degree to which an innovation is perceived as consistent with the existing values, 
past experiences, and needs of potential adopters" (Rogers 2003a). Studies suggested that the 
compatibility factor of the computing technologies with the in-house technologies of the 
potential customers is an important aspect in the adoption of CC (Cooper and Zmud 1990; 




Wang et al. 2010). Compatibility was a concern given by nineteen IT professionals in 
Taiwan, as reported by (Lin and Chen 2012). It was essential in manufacturing and retailing 
firms (Wu et al. 2013b) and with high-tech organisations (Low et al. 2011). However, other 
studies suggested that compatibility was not significant (Borgman et al. 2013; Low et al. 
2011).  
Trialability was identified as a significant driver with a positive impact in various ICT 
studies such as enterprise systems in SMEs (Dwivedi et al. 2009), Internet usage in teaching 
(Martins et al. 2004), and online technologies in education (Mohamad Hsbollah et al. 2009). 
Rogers defined it as "The degree to which an innovation may be experimented with on a 
limited basis" (Rogers 2003a). This probably can have a significant contribution in the 
adoption of cloud computing in conjunction with other attributes that believed to be crucial to 
be investigated such as relative advantages, cost savings, and compatibility.  
The development of NBN and the increase of global spending on CC are expected to 
influence the rate of CC adoption in Australia. As CC is a promising technology for the 
enhancement of Australian SMEs performance, this researcher predicts that, as per 
Hypothesis One:  
H1: Technological factors will be positively related to the likelihood of CC adoption.  
4.2.2 Hypothesis of the Risk Factors (H2) 
Security issues are one of the concerns that were widely reported in the literature (e.g. 
Catteddu and Hogben 2009; Koehler et al. 2010; Armbrust et al. 2010; Babcock 2010). The 
CC concept of delivering its services in a multi-tenancy model has the potential for increased 
security vulnerability (Schneiderman 2011; Shen and Tong 2010).  
Data privacy and confidentiality were considered as possible risk factors in the acceptance 
of CC in various studies, because of fear and loss of control on the data stored on cloud 
vendors’ servers (e.g. Catteddu and Hogben 2009; Armbrust et al. 2010; Zhang et al. 2010; 
Alkhater et al. 2014). The Australian Communication and Media Authority stated that the 
highest concern in CC among consumers is a lack of services security, followed by lack of 
trust of service providers (ACMA 2014a). These concerns imply that the unavailability of 
sufficient security and privacy standards will hinder organisations from adopting CC. Hence, 
this research predicts that, as per Hypothesis Two:  
H2: Risk factors will be negatively related to the likelihood of CC adoption. 




4.2.3 Hypothesis of the Organisational Factors (H3) 
Studies demonstrated the importance of various constructs under this dimension including top 
management support, innovativeness of the firms, firm size, and firm’s prior similar 
experience. Scholars suggested the vital role of managerial support in the adoption of 
technological innovation, re-engineering of business processes, and change management (Lin 
and Lee 2005; Wang et al. 2010; Dwivedi et al. 2009). 
Innovativeness and eagerness of the SMEs towards the experimentations of ICT innovation 
are valuable aspects of the migration to these technologies (Ritchie and Brindley 2005; 
Thong 1999; Agarwal and Prasad 1998). Small businesses are characterised by lack of 
financial resources, lack of professional IS expertise, and short-term management perspective 
(Ein-Dor and Segev 1978) 
The size of the firm can play an important role in CC adoption. Some studies suggested the 
importance of this factor in SMEs (Abdollahzadegan et al. 2013; Oliveira et al. 2014). This 
factor was realised to be important in different SME segments, such as high-tech industries 
(Low et al. 2011) and manufacturing and services (Oliveira et al. 2014). 
Previous ICT innovation adoption studies indicated the significance of organisations’ 
experiences in similar technologies (Plomp et al. 2014; Wymer and Regan 2005; Al‐Qirim 
2005; Ettlie 1990; Thong 1999). In general, small businesses are lacking in specialised IS 
knowledge and technical skills (Plomp et al. 2014; Wymer and Regan 2005; Al‐Qirim 2005). 
Australia has a small contribution in the global innovations (Daley 2013), and innovativeness 
in the ways of delivering products and services through the using of CC could be a key to 
lifting Australian lifestyle. Hence, the research predicts that, as per Hypothesis Three:  
H3: Organisational factors will be positively related to the likelihood of CC adoption. 
4.2.4 Hypothesis of the Environmental Factors (H4) 
The two identified factors in this dimension are external computing support and market 
scope. External computing support is defined as “the availability of support for 
implementing and using an information system” (Premkumar and Roberts 1999). There were 
mixed findings from the literature regarding the importance of the external computing 
support factor. Some studies found it not to be important (DeLone 1988; Dwivedi et al. 2009) 
while other studies suggested the significance of this factor in the adoption process 




(Gatignon and Robertson 1989; Kwon and Zmud 1987; DeLone 1981). This researcher 
predicts that this factor will play a major role in the adoption of cloud solutions. 
Market scope is the range of company’s operations (Zhu et al. 2003). Firms with horizontal 
business orientation and high diversification market scope tend to have a higher requirement 
for IT investment and are willing to accept new technologies (Zhu et al. 2003; Hitt 1999; Zhu 
et al. 2006a).  
The real gross domestic product (GDP) growth of Australia is expected to drop in the coming 
years, and it is predicted to be 2.78% by 2020 from about 3% in 2017 (IMF 2016b). This 
decrease could be an alert signal for Australian SMEs to look for new innovative tools for 
their businesses to remain competitive and deliver their products/services to new markets. 
Therefore, in this respect the researcher predict that, as per Hypothesis Four: 
H4: Environmental factors will be positively related to the likelihood of CC adoption. 
4.3 Summary of the Chapter  
This chapter has identified a number of relevant factors associated with the diffusion of 
innovation characteristics, technology, organisational and environmental contexts (external 
factors). The factors identified from the literature are believed to be of significance for CC 
adoption from an Australian SME’s perspective. Although numerous other factors exist in the 
literature, the chosen factors are considered to be more relevant to SMEs in the Australian 
context, based on the earlier discussion in Chapter Two. 
The chapter has achieved its aim by developing the research model which provided a view of 
the influential factors in CC adoption. The model utilised a multidimensional approach and 
presented a framework for investigating the research topic. The research model was 
implemented as per the guidelines that will be provided in Chapter 5 to achieve the objectives 
of this study. The research model presented in this chapter was used for the phase one study 
(i.e., the qualitative study). Based on the outcome of this study, the research model was 
further refined to investigate the topic on a larger scale covering the whole country. The 



















5 Research Strategy and General Research Methodology 
This study accomplished the exploration and development of an SME CC adoption model 
that was theoretically derived from the integration of DOI and TOE theories (Chapter 6). 
After that, the refined research model (Figure 15, chapter 7) was created to investigate the 
effects of the twelve factors on the adoption of CC among Australian SMEs. The outcome of 
the study had hypothetically confirmed the effects of the factors on the decision to adopt CC. 
Then, the CC decision modelling study was conducted (Chapter 8). This chapter will present 
a brief research methodology for the three studies: qualitative (Chapter 6), quantitative 
(Chapter 7), and the decision modelling (Chapter 8). Additional and specific methodological 
details are presented in the relevant chapter for each study (i.e., Chapters 6,7, and 8). 
This chapter is organised as follows: 
(1) Sections (5.1, 5.2, 5.3, 5.4, 5.5, 5.6, and 5.7): Presents the research design, research 
stages, method approach, research paradigm, research approach, research strategy, and 
the unit of analysis.  
Section (5.6): Discusses the research approaches applied in this study. 
Section (5.7): Presents the research strategy. 
Section (5.8): Presents the research population and the research instrument used in the three 
studies in this thesis. 
Section (5.9): Presents the data collection techniques used in the three studies in this 
research.  
Sections (5.10, 5.11, and 5.12): Discusses the validity and reliability of the instruments, 
instruments’ development, and pre-test of the study. 
Section (5.13): Presents the data analysis techniques. 
Section (5.14): Presents limitations of the research design.  
Section (5.15 and 5.16): Discusses the ethical concerns and the location of the research. 
Section (3.8): Summarises the chapter. 
5.1 Research Design & Research Stages  
The research followed logical steps in linking the research questions with empirical data and 
the final results (Yin 1994). The research design is an important process that connects the 
theories with the empirical data (Frankfort-Nachmias and Nachmias 2008). This research 
started with the identification of the research question and then articulated the research design 




around it as recommended by (Tharenou et al. 2007). Designing and following defined 
guidelines and instructions were essential in achieving the objectives of the research. This 
research tackled the contextual factors that influence CC adoption among SMEs as a way to 
understand why firms tend to adopt CC at different rates, and it highlighted possible 
opportunities and identified challenges which need to be overcome.  
The literature review work on ICT innovation indicated that the field was extensively 
researched. However, it is not clear whether the findings from previous studies can be 
generalised to other technological innovations such as CC adoption. This research contributed 
to the existing research and developed a validated CC adoption model. A mixed approach 
was used to achieve the objectives of the study. The Stage One study was qualitative, used to 
collect data and to construct research hypotheses for the second stage study (i.e., large-scale 
quantitative study). The second Stage study was used to examine the relationship between 
variables.  
The research followed the principles of (Crotty 1998) which included: research philosophy, 
research approach, research strategy, and research methods, to develop a sound research 
design framework. Below are the research stages that have been implemented in this thesis:  
(1) Literature review.  
Develop conceptual research model.  
Conduct semi-structured interviews. 
Analyse and discuss the semi-structured interview. 
Refine the research model for the online survey.  
Conduct the quantitative study.  
Analyse and discuss the quantitative study. 
Conduct CC decision modelling study. 
Analyse and discuss the decision modelling study. 
Draft the thesis chapters.  
Make corrections and submit the final draft. 
5.2 Method of Approach  
To address the research question, a mixed methods approach that consisted of both qualitative 
and quantitative measures was implemented. This approach is often claimed to be useful for 
achieving the objectives of studies that aim for a deeper understanding of a particular topic 
(Tashakkori and Teddlie 2010). An integrated theoretical framework was developed 




considering both technical and non-technical aspects of the CC paradigm. A socio-technical 
approach was the basis of this approach. This novel approach was produced from grounded 
and highly recognised theories in the ‘IS’ field and across other fields. The two acquainted 
theories that were used for this study included Diffusion of Innovation Theory (DOI) and the 
Technology-Organization-Environment framework (TOE) Model. They have been found to 
cover the problem from its different contextual dimensions and to be a suitable approach for 
this kind of studies.  
A survey questionnaire was designed and implemented to achieve the objective of the 
research. The sampling segment of the survey was based on probability techniques. The 
population sampling consisted of adopters of cloud computing, non-adopters, and 
prospectors. The sample size was 203 respondents with completed and clean surveys from 
Australian SME decision-makers. 
This was a predictive research. It discussed the factors that affect SME’s CC adoption by 
focusing on three dimensions: technology, organisation, and the environment. DOI and TOE 
theories were adopted as the theoretical underpinning to understand CC adoption behaviour. 
This study used the qualitative method to (1) identify the concepts and constructs; (2) make 
the hypothesis; and (3) develop the hypothesised framework for CC adoption. The data 
collection approach involved in-depth interviews (semi-structured) with SMEs across various 
sectors. More details about the participants of the interview and the research samples will be 
explained in the qualitative study Chapter 6. 
The developed questionnaire was then pre-tested to confirm its validity. The questionnaire 
was tested by three different segments: researchers; general people; and potential respondents 
following the recommendation of Frazer and Lawley (2001). 
5.3 Research Paradigm  
Burrell and Morgan described four paradigms: functionalism, interpretivism, radical 
structuralism, and radical humanism (Burrell and Morgan 1979). Others, such as Chua 
(1986), classified research epistemologies into three categories: positivism (such as neo-
functionalism and post-positivism), interpretivism (such as hermeneutics, phenomenology, 
and ethnomethodology), and critical (such as Critical Social Theory, and Marxism). 




However, the concern of this research is to understand the four paradigms described by 
Burrell and Morgan and justify the selection of the functionalist paradigm. 
The Radical Humanist Paradigm seeks to remove the social obstacles that limit human 
capacity. It is to a large extent anti-organisation in terms of scope (Burrell and Morgan 1979). 
The Radical Structuralist Paradigm shares the ‘scientific’ and objective vision of 
functionalists, who see political and economic conflicts, rather than stable environments of 
the society, as the forces that create radical change. Theorists in this paradigm consider that 
social knowledge is useful in initiating radical changes for the benefit of the community. This 
is based on the theories of Marx, Engles, Lenin, and Bukharin (Burrell and Morgan 1979). 
The Interpretivist Paradigm is an epistemology that positions the researchers, their 
knowledge, and their role in the research context (Saunders et al. 2011). Human experience 
and expertise have considerable subjectivity in the interpretation of the social reality where 
people are active (Clough and Nutbrown 2012). The Functionalist Paradigm is a 
conventional perspective that allows both scientists and businesses to think about the 
behaviour of society. Functionalists claim that understanding society’s behaviour is a science 
like any other science. The observations can be explained by reference to objective reality. 
This research objective was to understand the determinants of CC in SMEs, and the 
functionalist paradigm was preferable as it is dominant in organisational studies. This 
paradigm suggests that beliefs and logical human actions can help to understand 
organisational behaviour by testing the hypothesis. The other paradigms are focused on 
radical changes and to a large extent they are anti-organisational in perspective. The 
functionality paradigm views relationships as meaningful aspects that can be identified and 
quantified scientifically. This paradigm had been validated academically in the organisational 
studies (Burrell and Morgan 1979). Hence, this research chose this paradigm due to its 
suitability to the context of this study.  
5.4 Research Philosophy 
The philosophy of research is the set of beliefs established toward understanding our lives. 
There are two classifications of beliefs: ‘ontology’ and ‘epistemology’ (Burrell and Morgan 
1979). Ontology refers to the reality of the world and epistemology is associated with 
knowledge and its validation as true or correct or accepted; it examines how things work and 
methods of obtaining knowledge (Lincoln and Denzin 1994).  




Philosophy is essential in research design and choosing an appropriate paradigm is an 
important process (Al-Somali 2012). Neuman and Kreuger (2003) defined four main 
paradigms: positivism, post-positivism, realism and constructivism which are illustrated in 
Table 5-1.This research used the positivist paradigm to achieve its objectives. 
Table 5-1 Research Philosophy Paradigms 
 Positivism Post-positivism Realism Constructivism 







points of view. 
Subjective point 
of view. 
















Source: Adopted from (Lincoln and Denzin 1994; Merriam 1998).  
Positivism is the dominat research paradigm in the adoption and diffusion studies when 
compared to the interpritive paradigm (Williams et al. 2009). The positivist approach has 
been applied throughout this research to achieve its objectives. The philosophy of positivism 
is an epistemological knowledge that relates to the philosophical position of the natural 
scientist (Saunders et al. 2011). In this approach, the researcher is considered to be an 
explainer of social reality; the orientation is objective and not subjective (Remenyi and 
Williams 1998). Doolin (1996, p.21) stated that “assumptions about the nature of physical 
and social reality (ontology), together with assumptions about what constitutes valid 
knowledge (epistemology), influence what are considered acceptable methods for obtaining 
that knowledge (methodology)”. From the ontology and epistemology paradigm, positivist 
philosophy assumes a reality driven by absolute natural laws and mechanisms (Guba 1990). 
▪ Ontology: Positivist researchers presumed to be objective in their views and 
observation of the world realities, they should not consider themselves as variables in 
their research. In this approach, the results/ discoveries usually presented numerically 
in a quantitative format (Cohen et al. 2013). This meets the aim of this research in 
contributing to the growing knowledge on CC, by developing and testing the research 
model quantitatively with an appropriate sampling size.  




▪ Epistemology observes the character of knowledge, discussing how it forms and how 
it may be accomplished and conveyed. Positivist researchers realise the social system 
through prediction and understanding of the causal relationships between components 
(Burrell and Morgan 1979). The tested and validated research models can then be 
applied for explanation and prediction. This approach is the base of this research, it is 
to be followed and implemented to predict, and explain SMEs CC adoption. It will 
contribute to filling the research vacuum in ICT adoption in general, and the CC 
adoption literature particularly in SMEs context. 
Interpretivist epistemology applies qualitative approach with a limited number of participants 
(Avison and Pries-Heje 2005). Quantifiable and statistical perspectives are associated with 
positivism approach (Orlikowski and Baroudi 1991). Positivism is regarded as most 
appropriate research philosophy in quantitative studies (Bessant et al. 2003). Positivism is a 
fast and affordable paradigm; it can explain various situations (Amaratunga et al. 2002). It is 
essential for researchers to understand the scope of their research and its limitation to choose 
the appropriate research method that can fit into the research context and the constraints 
associated with it in terms of time, money, and other resources and capabilities required. The 
interpretive paradigm requires ample recourse to data collection (Amaratunga et al. 2002). It 
is also difficult to control during the study progress stages. Positivist epistemology usually 
sums data from comparatively large samples, as they may be of substantial significance to 
policy decisions. The choice of positivist epistemology fulfilled the objectives of this 
research. 
Technology adoption is a mature research area and it was investigated widely in the field of 
IS. A significant number of theoretical frameworks and models have been used in the 
investigation of various aspects of technological innovations. and there have been various 
empirical studies in this field. Therefore, a number of constructs (dependent and independent 
variables) have been identified and can be employed to study the adoption of new 
technologies (Venkatesh et al. 2003). It is worth mentioning that although this research 
followed positivist approach for the sake of clarifying what happens in the social system by 
observing trends and a network of relationships among its components, this could not have 
been thoroughly established without the analysis and understanding of the individual factors 
which were discovered in the preliminary investigation. Although this research used 
qualitative data in the preliminary study, it is mainly quantitative in nature. By adoption 




positivism paradigm and its “value-free way” component (Saunders et al. 2011), this research 
was guided towards using a more objective view in interpreting the data in a more accurate 
way without being compromised by varied elements. 
5.5 Research Approach  
Jankowicz (2005, p.220) defined the research approach as a “systematic and orderly approach 
taken towards the collection and analysis of data so that information can be obtained from 
those data”. There is three widely used research approaches: qualitative, quantitative, and 
mixed method. Usually, the nature of the study determines the selection of the appropriate 
method to achieve the objectives. The following sections present these four methods: 
5.5.1 Inductive and deductive approaches  
These two approaches are associated with the research conducting methods. The inductive 
technique can be described as the approach of developing a general understating of specific 
facts according to observation (Zikmund et al. 2013). The inductive research starts from 
collecting observations and ending with developing a theory as a result of data analysis 
(Kennedy III et al. 2000). The deductive research technique is the process that involves four 
steps: theory, hypothesis, observation, and confirmation respectively (Zikmund et al. 2013). 
This research used both inductive and deductive approaches. An inductive approach was used 
to support the elasticity in the research design and to examine the concepts and dimensions 
that arose from the research design. The inductive approach is useful in discussing the 
research results, generalisability, and providing recommendations. Table 5-2 illustrates the 
differences between the two approaches  
Using the deductive approach improves the generalizability of the findings. Furthermore, the 
use of structured questions and quantitative data enhances the validating of the research. 
Robson (2002) provided four steps for the deduction process. First, deducting hypotheses 
from the theories. Second, identifying the hypothetical relationships between the constructs. 
Third, testing the hypotheses. Fourth, assessing whether the theories or hypothesis are 
supported or not supported (Saunders et al. 2011). This research used both approaches; first, 
to have a general understanding of the phenomena, and second, to reach a specific focus level 
of the hypotheses. 









Scientific principles.  
The need to explain causal relationships 
between variables.  
Moving from theory to data. 
The collection of quantitative data.  
The application of controls to ensure the 
validity of data.  
A highly structured approach.  
Researcher independence from what is being 
researched.  
The operationalisation of concepts to ensure 
clarity of definition.  
 
Gaining an understanding of the meanings 
humans attach to events.  
A close understanding of the research 
context.  
The collection of qualitative data.  
A more flexible structure to permit changes 
of research emphasis as the research 
progresses.  
A realisation that the researcher is part of the 
research process.  
 
Source: Adopted from (Saunders et al. 2011)  
5.5.2 Qualitative Approach 
This approach originated in the social sciences to investigate social and cultural aspects. It is 
a tool for studying various characteristics in natural situations. Qualitative data can be rich 
and complex. The method is used to understand, explain phenomena, and recommend 
solutions. It is also used to explain theories, provide decision-making frameworks, and 
provide social understanding for phenomena (McMillan and Schumacher 1984). The method 
is useful in studying processes within a social system (Merriam 1998). However, the 
qualitative method has its drawbacks. For example, the richness and complexity of data from 
this approach can complicate the analysis process. Also, the data can have bias elements, due 
to the broad interpretations from both interviewee and researcher. Table 5-3 illustrates the 
strengths and weaknesses of qualitative research. 
Table 5-3 Qualitative Approach - Strengths and Weaknesses 
Strength Weakness 
The qualitative analysis allows a completely 
rich and detailed description. 
Difficult to analyse and needs a high level of 
interpretative skills. 
An attempt to take account of differences 
between people. 
Great chance of bias. 
Does not reduce complex human 
experiences to numerical form and allows 
insight into the person’s experiences and 
behaviour. 
Hard to draw brief conclusions from 
qualitative data. 
Results are said to be rich, deep and 
meaningful 
Faces difficulties regarding comparisons. 
Ambiguities which are inherent in human Low level of accuracy regarding statistics. 




language can be recognised in the analysis. 
Source: Adopted from (Bernard and Bernard 2012) 
5.5.3 Quantitative Approach 
The quantitative method brings empirical elements to the research which are based on control 
and description of the phenomenon (Altameem 2007). It was argued by (Creswell 2009) that 
this approach is relevant to the study cases that focus on the influential factors that affect the 
end results and predict outcomes. The method is based on statistical principals that involve 
mathematical modelling, experiments, and surveys. Table 5-4 shows the comparison between 
the qualitative and quantitative approaches. 
Table 5-4 Qualitative Approach vs. Quantitative Approach. 
Qualitative Quantitative 
It is often an inductive process, and the 
language is informal. 
It is a deductive process, and the language is 
formal. 
Can be faster and cheaper compared with 
quantitative. 
Can be relatively slow and more costly 
compared with qualitative. 
Concepts are in the form of themes, motifs 
and Taxonomies. 
Concepts are in the form of distinct variables. 
The analysis proceeds by extracting themes 
or generalisations from evidence and 
organising data to present a coherent picture. 
The analysis proceeds by using statistics, 
tables or Charts. 
Procedures are particular and replication is 
difficult. 
Procedures are standard and replication is 
assumed. 
Source: Adopted from (Bernard and Bernard 2012) 
5.6 Research strategy  
Planning a research strategy is dependent on understanding the nature and the requirements 
of the research problem (Noor 2008). In social research, there are five major research 
strategies that have been identified: case studies, experiments, surveys, histories and analysis 
of archival information (Yin 1994). Table 5-5 illustrates the research strategies based on the 
type of questions, research control over behavioural aspects, and concentration on 
contemporary events versus historical ones.  
Table 5-5 Research Strategies 
Research 
strategy 





Case study How, why & what No  Yes  
Experiment How & why Yes  Yes  
Survey Who, what, where, how much No  Yes  




& how many 
Archival 
analysis 
Who, what, where, how much 
& how man 
No  Yes/No  
History How & why No  No  
Source: Adopted from (Yin 1994) 
The qualitative approach employs various strategies, such as biography, phenomenology, 
grounded theory, ethnography and case study (Creswell 2009). Scholars often argue that the 
quantitative approach is the most popular in the adoption and diffusion designs (Williams et 
al. 2009; Wang et al. 2011). Rogers (2003b) criticised collecting data using only quantitative 
research represented on surveys, and he supported the applications of multi-method 
approaches to fulfil the requirements of the research designs. This research used three 
research methods, but here only the qualitative and quantitative methods are discussed. The 
third method will be presented in detail in Chapter 8.  
The mixed methods (i.e., qualitative and quantitative) techniques were used for several 
reasons: 
(1) The research objective can be achieved by using different methods, and this increases 
confidence in the final results (Tashakkori and Teddlie 2010). 
Concrete validation of the results is achieved by mixed method (Tashakkori and Teddlie 
2010).  
Qualitative and quantitative methods use different techniques and analysis procedures, and 
each of them has its advantages and limitations (Saunders et al. 2011). Therefore, by using 
the mixed method, the balance was achieved and negative elements were reduced or 
eliminated. Moreover, confidence in final results can be expected (Saunders et al. 2011).  
Qualitative methods can be used as exploration and preparation for the quantitative research 
(Sarantakos 1998). As the qualitative method is faster and less costly, it can be used for 
generating fundamental insights before running larger and expensive surveys. However, 
using only interviews will have limitations on the generalizability of the outcomes (Saunders 
et al. 2011). Considering all the above-discussed reasons, the nature of the research, and 
recommendations from the scholars, this study opted to use the mixed research method. 
Initial exploratory interviews were conducted which were then followed by the larger scale 
survey study. This research was conducted in the context of Australian SMEs. The study 
targeted the key decision makers (e.g., business owners and CEOs) who were directly 
involved in the decision-making process for the adoption of CC services. 




5.7 The Unit of Analysis  
Identifying the unit of analysis, whether it is of the individual or organisational level of study, 
is crucial because it then decides the data collection populations and also its intensity. 
Individual and organisational contexts have been used extensively as units of analysis for 
studying adoption and diffusion of technological innovation (Ramdani 2008). The objective 
of this study was to investigate the influential factors that affect the decision to adopt CC 
services in organisations. Therefore, the organisation was the unit of analysis of this study.  
5.8 The Research Population and the Research Instrument Used 
In Australia, SMEs represent the vast majority of all enterprises. This makes it an attractive 
and important area for research. SME decision-makers include people who are involved in 
the decision-making process. In the qualitative study, there were fifteen organisations which 
included eleven SMEs and four cloud services providers. The two segments were chosen in 
order to get wider insights from the supplier side of cloud services and the demand side of 
SMEs. In the quantitative study, the researcher aimed at a deep understanding from the SME 
decision-makers’ perspectives. In the decision modelling, the model validity and applicability 
was tested separately with five SME decision makers. Below are the details of the research 
population and the measurements used in the three studies. 
5.8.1 Interview study  
To validate the key determinants in the research model, the researcher conducted semi-
structured interviews to collect data from practitioners in Australian SMEs. This study was 
considered to be relevant in gaining insights into the relevant factors. This method was the 
foundation of the survey study. Using semi-structured interviews can help in exploring the 
relevant adoption factors in the ICT adoption process (Leedy and Ormrod 2005). The 
majority of the interview questions were mainly articulated from the two theories relevant to 
this research. Questions were designed in a way to first, give the participants the chance to 
identify the influential factors. This was then followed with specific questions which were 
derived from the grounded theories. This helped in avoiding any bias of locking participants 
in only pre-selected attributes that were derived from those theories. 
With assistance from Career Central at the University of Wollongong Career Services (Career 
Services Office), a sample frame was identified. A contact list of organisations and SMEs 
from different sectors (e.g., retailing, manufacturing, and services) was arranged. The 




directory had all the necessary required information, including firm’s activities and full 
contact names of the key people such as business owners, CEOs, and Managing Directors. 
Additional assistance in arranging one of the meetings was also received from Dr Mark 
Freeman, who is a lecturer in the School of Computing and Information Systems at The 
University of Wollongong and also a director of the Industry of Community Engagement for 
the school. More details about the classifications of the organisations into different adoption 
stages, the justification for this classification, and other details of the sampling are presented 
in Chapter 6 (section 6.2).  
5.8.2 Survey study  
To evaluate the research model, a survey was conducted in Australia which targeted SMEs 
from different industries. A questionnaire was developed with consultation from an 
experienced team of researchers in the domain of Information Systems. For the purpose of 
ensuring the validity, this study has operationalised the variables based on the previous 
relevant literature (see Table 5-6).  
The constructs were measured using a seven-point Likert scale on an interval level ranging 
from “strongly disagree” to “strongly agree.” The firm size and market scope used a multiple 
question style for evaluation. Also, two control measures (screening questions) were applied 
in this survey; the first one was about the role of the person who undertakes the survey. The 
control questions excluded participants who were not involved in the IT decisions in their 
organisations. The second control question was about the firm size (micro, small, medium, 
and large) and this excluded all the participants from large organisations (>199 employees).  
A pre-test was established as a tool to validate the instruments for various aspects such as 
content validity, the length of the instrument, wording of the scales, and the format of the 
document in general. In the pre-test process, the survey questions were disseminated to 
academics, business advisors, and top managers of 12 firms. These firms were not involved 
in the main survey. The feedback obtained from this process helped to outline the review 
instruments, and various changes were incorporated into the questionnaire. The survey was 
acknowledged academically and practically to be applicable and contain valid content for 
carrying out the research. 




5.8.3 Decision Modelling Study 
Five real cases of SME decision-makers were used to test and validate the applicability of the 
developed decision model. The complete research methodology for this study is presented in 
Chapter 8. 
5.9 Data Collection Technique  
This study used mixed method research for collecting data. According to Saunders et al. 
(2011), this was useful in providing confidence in the final results. Mixed research methods 
(i.e., qualitative and quantitative studies) were used for data collection, and the additional 
study was conducted to develop decision modelling for CC adoption. The following sections 
explain the use of each tool in this research. Details about the data collection for the decision 
modelling study are presented in Chapter 8. 
5.9.1 Interview Study  
5.9.1.1 Interview Questions Design 
All interviews were conducted face to face and used a semi-structured questioning approach. 
Before each interview, initial contact was established directly with each individual or with 
their secretary’s office; this communication provided a brief description of the research 
purpose and the kind of questions and information required. Before the start of the interview, 
a copy of the brief research background and aim was handed to the interviewee. A letter 
providing a guarantee of privacy and confidentiality of the data obtained was given to 
participants. Permission to record the interview was requested from the interviewee, and 
interviewees were given permission to switch off the recorder at any time. The total number 
of interviews were fifteen which included four CC services providers, four companies that 
had already adopted cloud services, four prospective adopters of CC, and three companies 
who were not intending to adopt cloud services. The selected companies came from different 
industries such as Information Technology, financial, education, business services, and legal. 
The duration ranged from one to about two hours.  
• Interview questions 
Initial exploratory data was collected using semi-structured interviews. The questions were 
designed in several parts as follows: 
(1) The first section of the questionnaire was about general background information such as 
participants’ roles in their organisations, organisation name, and experience.  




(2) The second part was about firm details, such as the nature of the business and number of 
employees. 
(3) The third part asked about the IS/IT adoption in the firms. 
(4) The fourth part predicted factors in the adoption of CC with open-ended questions, to 
explore whether there were any other insights from the perception of the interviewees. 
Details of the questions that have been used in the interview study are available in Appendix 
F. 
5.9.1.2 Interview Data Collection and Analysis 
The interviews were conducted between 1st of June 2015 and 10th of August 2015. As 
mentioned earlier, the participants came from fifteen firms. Eleven of them were SMEs, and 
four of them were cloud services providers. The firms were categorised based on their 
adoption stage. Rogers’ adopter categorization concept was used to formulate the scope and 
categorisation of this study (Rogers 2003b).  
The interview questions were revised several times in consultation with business people, 
researchers, and academics. The questions were divided into three themes: the firm’s 
background, ICT adoption, and influential factors in CC adoption. Interviews were recorded 
following the ethical formalities of requesting permission and ensuring the privacy of 
individuals and their data. After collecting protocol data, the researcher conducted analysis 
and coding using Nvivo 10. The process of analysis involved several stages. First, audio and 
textual data were imported into Nvivo. Then, the researcher started exploring the interviews. 
This process was followed by coding the themes into nodes to collect all the references. After 
that, various queries were treated to find the relevant information. Visualisation features were 
used to display a word-tree and explore how themes are described by different interviewees. 
5.9.2 Survey Development Process  
Data was collected from a survey, and the survey instrument design was organised in several 
sections as followings: 
(1) Part A of the questionnaire was about personal information of the participants, including 
the position of the participants in their organisations and their involvement in the 
decision-making. The latter was a screen question which was used to exclude any 
participates who were not involved in the IT decision of the business. 




(2) Part B asked about company information such as company location and legal structure. In 
this part, firm size question was a screening question for the survey, and it excluded any 
firms that were not in the scope of this study such as large organisations. 
(3) Part C was about CC and IS adoption. 
(4) The last part, part D, was about CC adoption factors. 
The full survey instrument is available in Appendix G. Tornatzky and Klein (1982), indicated 
in their study that the majority of innovation adoption studies collected data using surveys or 
interviews. Data was collected from both the adopters and non-adopters, and it covered all the 
identified factors: technological, organisational, and environmental. 
5.9.3 Questionnaire Coding 
The study used the 7-point Likert-type scale ranging from 1 "Strongly Disagree" to 5 
"Strongly Agree" as illustrated below:  
Option 1: Strongly Disagree.  
Option 2: Disagree.  
Option 3: Disagree Slightly.  
Option 4: Neutral. 
Option 5: Agree Slightly.  
Option 6: Agree.  
Option 7: Strongly Agree.  
This scale was chosen as it was used widely in the similar domain and it provided the 
researcher with a reasonable range of possible scores and increased the viability of the 
statistical analyses (Premkumar and Ramamurthy 1995).  
5.9.4 Data 
This research identified 12 independent variables. The firm size was based on the criteria of 
the number of employees (0-199 employees); region: Australia. The survey was administered 
using a SurveyMonkey Audience to target and recruit SME decision makers in Australia. The 
population is generally representative of the SME sector in Australia which has Internet 
access (SurveyMonkey 2015). The survey was disseminated online using a stratified 
sampling approach. A donation of $0.50 was contributed to charities for each completed 
survey. This resulted in 228 replies from potential respondents. Further incentive elements 




such as the benefits of taking the survey, supervisor’s full contact details, and a “thank you” 
message were communicated in an efficient manner as recommended by professionals in this 
field.  
Two controls were applied for screening out the criteria that do not fit in this research target, 
as have been mentioned earlier. The number of surveys excluded because the individuals 
were not involved in relevant decision making in any form was 13. The number of surveys 
excluded because the employee size > 199 (large firms) was 5. The total number of surveys 
rejected with incomplete answers and due to non-compliance with the screening criteria was 
25. All surveys were administered during a two-week period in October 2015, and the final 
response rate (i.e., completed divided by total received, or 203/228) was 86%.  
5.10 Validity and Reliability  
The researcher used the two dimensions; validity and reliability, to test the quality of the data. 
Data are valuable elements for the objectives of this research. This study revealed three main 
findings; the critical factors influencing the adoption of CC among Australian SMEs, the 
development of the adoption model, and the designing of the decision model for CC 
adoption. It was essential to prove the validity and ensure good quality of the findings. 
Hence, this study measured the two criteria of validity and reliability. These measures are 
difficult to achieve in qualitative research (Lincoln and Denzin 1994). However, the 
measurements in the quantitative study provided a checking tool and enhanced the quality of 
the research.  
Validity is defined as an experimental measuring tool for measuring the intended parameters 
of the research, while reliability is associated with the extent of randomised errors in the 
measurement (Hardy and Bryman 2004). Further details about these two measures and others 
will be explained and discussed in Chapter 7. 
The researcher used Partial Least Squares Structural Equation Modelling (PLS-SEM) as the 
main approach for the analysis of the survey data. The research evaluated both the 
measurement model and the structural model following the guidelines specified by (Hair et 
al. 2014). Several items in the measurement model were evaluated including:  
(1) Construct or factorial validity of the latent variables. 
(2) Convergent validity.  




(3) Discriminant validity of the latent variables. 
(4) Internal consistency of the latent variables. 
 In the structural model, three evaluation steps were conducted:  
(1) A test for multicollinearity. 
(2) The significance of path coefficients. 
(3) Evaluation of effect size. 
 Details are explained in Chapter 7. 
5.11 Instrument Development (for the survey study) 
In this research a multi-item scale was employed to measure constructs, after considering the 
use of validated constructs from previous studies, to have more confidence in the validity of 
the measurement instrument and to avoid the new multi-item scale development complexity. 
Careful controls were adopted with the previously validated items to ensure they were 
compatible with the context of this research. It is understood that a well-designed survey is a 
key to encouraging the participant to conduct the survey in an optimal and comfortable 
manner (Dillman et al. 2014). 
A wide range of studies used multi-item scales to measure complex constructs. Sometimes 
researchers may need to build new scales, which is appropriate when there are no validated 
constructs in previous studies (Tharenou et al. 2007). It is not an easy process to develop a 
new multi-item scale, due to the complexity of this process, the limitation of the scope and 
the study’s duration. ICT innovation based scales have been used as foundations for this 
research due to their maturity extent, association, and relevance to the CC adoption studies 
(Vishwanath and Goldhaber 2003; Jasperson et al. 2005).  
For the purpose of ensuring validity, the study has operationalised the variables by utilising 
the previous relevant studies. This research not only limited its use of prior research validated 
items but also endeavoured to provide a more solid balancing with the nature and objectives 
of this study. Table 5-6 shows the constructs and the items derived from some of the major 
studies. The pre-test was established as a tool to validate the instruments for various aspects 




such as content validity, the length of the instrument, wording of the scales, and the format of 
the document in general. 
The decision to adopt CC was measured as a dichotomy, represented by 1 or 0 binary 
numbers (Table 5-6). Small and Medium-Sized Enterprises were classified as either adopter 
if they adopted CC services, or non-adopter if they did not. The size of SMEs was identified 
by the number of employees, represented by a range from 1 to 199. Other constructs were 
measured using a seven-point Likert scale, with 1 being the negative end of the scale, four 
neutral, and 7 being the positive end of the scale; or measured by multiple choices questions 




Table 5-6 Cloud Computing Adoption Constructs Items, Operational Measures, and Sources 
Variables Items Operational measure Source of items 
Dependent variable 
Adoption decision  CCA1 – At what stage of CC adoption is your 
organisation currently engaged?  
Not considering. 
Currently evaluating (e.g., in a pilot study). 
Have evaluated, but do not plan to adopt this 
technology. 
Have evaluated and plan to adopt this technology. 
Have already adopted services, infrastructure or 
platforms of cloud computing.  
 
CCA2 – If you’re expecting that your company 
will adopt CC in the future. How fast do you think 
it will happen?  
Not considering. 
More than five years. 
Between 2 and five years. 
Between 1 and two years. 
Less than 1year. 
Have already adopted services, infrastructure or 
platforms of Cloud Computing. 
Dichotomy (Valier et al. 2008; Thiesse et al. 
2011) 
 
Independent variables  
Technological factors  
Cost savings  CS1 - The benefits are greater than the costs.  
CS2 – Reduction of energy costs and 
environmental costs.  
CS3 – Maintenance costs are low. 
Multi-items, Likert scale (Thiesse et al. 2011; Sangle 
2011)  
 
Relative advantage  RA1 – Allows users to manage business operations 
in an efficient way.  
Multi-items, Likert scale (Moore and Benbasat 1991; 
Ifinedo 2011; Ghobakhloo et al. 




RA2 - Accomplish tasks more quickly. 
RA3 - Improves the quality of work.  
RA4 – Offers new opportunities. 
RA5- Increase productivity.  
 
2011)  
Compatibility  C1 - Compatibility with all aspects of work. 
C2 - Completely compatible with the current 
business operations. 
C3 - Fit into user’s work style.  
C4 – Compatible with existing hardware and 
software in the company.  
Multi-items, Likert scale (Moore and Benbasat 1991; Zhu 
et al. 2006a; Sangle 2011; 
Thiesse et al. 2011)  
Trialability  TR1 - Availability of trial. 
TR2 - Adequacy of trial. 
Multi-items, Likert scale (Moore and Benbasat 1991) 
 
Risk factors  
Security concerns SC1 - Degree of company’s concern with data 
security on the cloud computing. 
SC2 - Degree of concern for customers with data 
security in cloud computing. 
SC3 - Degree of concern about privacy in cloud 
computing. 
Multi-items, Likert scale (Zhu et al. 2006a; Wu 2011; 
Luo et al. 2010) 
Privacy risk due to geo-
restriction  
GR1 - Loss of privacy. 
GR2 - Lose control of data. 
Multi-items, Likert scale (Featherman and Pavlou 2003)  
 
Organisational  
Firm size  FS1 - Number of employees.  Categorical  (ABS 2001) 
Top management support  TMS1 - Top management involvement in the 
requirements analysis. 
TMS2 - Top management involvement in decision 
making of the project. 
TMS3 - Top management monitoring of the 
project.  
Multi-items, Likert scale (Yap et al. 1994) 
 
Innovativeness  IN1 - Willingness to experiment with new Multi-items, Likert scale (Agarwal and Prasad 1998) 





IN2 - Speed of trying of new technologies.  
 
Prior similar IT experience  PE1 - Extent of knowledge with similar 
technologies. 
PE2 - Extent of technology familiarity.  
Multi-items, Likert scale (Lippert and Forman 2005)  
 
Environmental  
Industry  IT1 - Industry type.  Categorical  (Goode and Stevens 2000)  
Market scope MS1 - Market scope.  Categorical  (Themistocleous et al. 2005)  
External computing 
support 
ECS1 - Adequacy of technical support before 
technology adoption. 
ECS2 - Adequacy of technical support after 
technology adoption. 
ECS3 - Adequacy of training provided.  
ECS4 - Good relationship with parties (CEO, 
users, consultant, and advisor) is essential. 




5.12 Pre-Test and Pilot Study of the Questionnaire 
A testing of the suitability and accuracy of the structure and the design of the pilot 
questionnaire was conducted by asking for advice from ten experts including the researcher’s 
supervisors, academics, and the research community at the University of Wollongong. 
Saunders et al. (2011) suggested that comments from a group of experts are useful to validate 
a questionnaire before the pilot testing (Saunders et al. 2011). Pre-testing was implemented to 
improve questions’ wordings, layout, sequence, grammar, punctuation and the survey length. 
The objective was to design clear and easy to understand questions to achieve the optimal 
response from participants. The aim of the pre-test was to ensure there was no ambiguity or 
wording bias in the research instrument (Bhattacherjee 2012). Items were developed using a 
seven-point Likert-type scale which is one of the commonly used survey tools. Moore and 
Benbasat (1991) emphasised the importance of measuring each construct by creating, at least, 
one item.  
After double revision of the questionnaire, a pilot test was carried out with ten businesses to 
ensure there were no complications, clarity issues, or any unexpected errors (Alreck and 
Settle 2004). Following the recommendations of (Bell 2014), the participants were asked to 
give their feedback on the clarity of the survey questions, clarity of the instructions, and the 
appropriateness of the length and the time required in completing the questionnaire. It was 
found that the words such as “Public Cloud, Private Cloud, Hybrid Cloud, ICT, SaaS, PaaS, 
IaaS” were not clear enough in meaning, at least for some of the participants. Therefore, 
definitions for these terminologies have been provided at the beginning of the survey and 
within some of the questions that contain these terminologies, to make it more convenient for 
the participant as they will not have to return from the question sections to the beginning of 
the survey to check the meaning (see Q14 in the survey). Participants took around 7-10 
minutes to respond to the survey questions. The final version of the survey had a better flow 
of question structure, was easy to read and responders understood the requirement of the 
questions. 
5.12.1 Administration and Distribution of the Questionnaire 
The questionnaires were distributed to the key individuals who were associated with their 
organisation's decision making and who had sufficient information and were willing to share 
their perceptions with the researcher. According to (Thong 1999), small business owners are 
the planners and the decision makers of their organisations. Therefore, in this study, they 




were the key source of the research data. A brief summary of the findings was distributed to 
the participants as incentives for their participation in the study. The questionnaires started 
with explaining the purpose of the study and they were distributed using Survey Monkey (on-
line survey).  
A follow up with all available communication media (such as emails and telephone calls) was 
used to ensure and encourage the completion of the survey and increase the response rate. 
Communications were sent to all firms containing a cover letter which explained the purpose 
of the research and provided a link to the on-line survey using Survey Monkey. Definitions of 
certain terminologies and abbreviations were provided, and this helped in improving the 
clarity and validity of the survey.  
5.13 Data Analysis Techniques  
Data analysis techniques had an immediate effect on the results. It was essential to choose 
carefully the analytic techniques that are suitable to analyse generated data from the studies 
because poor data analysis can lead to low quality and invalid results.  
The research findings from both Surveys and interviews were tailored to analyse the intention 
to adopt CC among SMEs in Australia. The semi-structured interviews provided insight into 
the research objective, while the questionnaires addressed the research question and further 
validated the credibility of the findings from the interviews. 
For data analysis, widely recognised software packages named Statistics Package for Social 
Science (SPSS) v.23, SmartPLS v.3, and Tableau Analytics v.10 were used for the 
quantitative study. The testing tools that were used from these packages will be discussed in 
detail in Chapter 7. The dependent variable was the adoption of CC, and the independent 
variables have been presented earlier in Chapter 4. The relationship between the independent 
variables and dependent variables was analysed (Chapter 7). Qualitative data analysis was 
performed using Nvivo v.10, and the relationship between independent variables and the 
dependent variable was analysed (Chapter 6). 
5.14 Limitations of the Research Design 
The researcher believes that the novelty of CC and its low awareness and diffusion level 
among Australian SMEs probably played a role in the way the participants responded to the 
survey.  




5.15 Ethical Concerns 
Ethical concerns were taken carefully when planning for the research design and 
methodology. The research used the recommended practises and procedures in this regards 
such as informed consent, the right of respondents to withdraw, the protection of anonymity, 
participator-research issues, and the personal safety of the research. Ethical approval (ethic 
number: HE14/489) from the Human Research Ethics Committee (HREC) at the University 
of Wollongong was obtained to ensure the privacy and confidentiality of data and individuals. 
A clear communication clarifying the aim of the research and the voluntary nature of the 
study was highly emphasised. Withdrawal rights, rights to ask any questions at any time, and 
direct communication with the research and supervisors were clearly explained to all 
participants. Burton (2000) stated that ethical concerns exist in the complete research cycle 
from research design to data collection, analysis, and publication. Based on Burton’s 
statement, this research was designed and accomplished with high consideration for ethical 
concerns at every step of the research. 
No conflict of interest was found. There was a negligible risk that could affect participants in 
completing the surveys and the interviews (see Appendixes C and G). Every participant 
agreed and signed the consent form to sit for the interview (see Appendixes A), and tacit 
consent was presumed by the participants who responded to the survey questions (see 
Appendix G).  
Safe practices of handling and storage of data were followed. During the survey stage, data 
was stored on survey monkey’s server. After finalising the collection of data, the complete 
content was stored on the researcher’s computer. At the end of the research, Survey Monkey 
was instructed to delete data from their databases. Survey data will be stored in The 
University of Wollongong secured server for at least seven years, as per their policies, at 
which time it will be destroyed. The same policy applies to the interview data. 
5.16 Location  
The context of the research investigating the adoption of CC among SMEs is Australia. 
5.17 Summary of the Research Methodology 
This chapter provided an outline of the research methodology and justified the selection of 
the research strategy and methods. The objective of this chapter was to develop a suitable 




research methodology for answering the research problem: understanding the challenges 
facing Australian SMEs, and after that developing an adoption model. 
The methodology was based on positivist research philosophy. This was considered 
appropriate since ICT innovation adoption is a mature research area and has been widely 
investigated. Additionally, there were a significant number of theories and models that have 
been used and validated in studying various types of technological innovations. For this 
reason, there are an abundant number of constructs which can be adapted to study the 
adoption of CC. Qualitative and quantitative studies (mixed method) were used. The study 
also used a multi-criteria decision approach called “Potentially All Pairwise RanKings of all 
possible Alternatives” (PAPRIKA) for designing a CC decision-making model. The 
explanation and rationality of using this approach have been explained in details in Chapter 2 
section 2.9. 
The chapter started with an introduction, followed by an explanation of research design and 
research stages. The chapter discussed the instrument development and operationalization of 
constructs which was one of the important sections in this chapter. The chapter presented 
detailed information about the design of the research, the sampling population of SMEs in 
Australia, data collection, and data analysis. Multiple regressions were used to examine the 
relationship between the independent and dependent variables. The statistical techniques that 
were used in this study were exploratory and descriptive research approaches. Table 5-7 
summarises the main research methodology considered for this research. Additional details of 
the research methodology are presented in the relevant chapters. For example, the statistical 
methodology of the quantitative study is discussed in its relevant chapter (i.e., Chapter 7). 
The next chapter will present and discuss the first study of this research which is the 
qualitative research. 
Table 5-7 Research Methodology Selections 
Research Philosophy Research Approach Research Strategy Research Method 
Post-positivism Quantitative Experiment Literature  
Positivism Qualitative Survey Interviews 
Realism Mixed Methods Case Study Direct Observations 
Constructivism Modelling Design Historical Field Notes 
  Conjoint analysis Archive 















“I want to understand the world from your point of view. I want to know what you know in the way you 
know it. I want to understand the meaning of your experience, to walk in your shoes, to feel things as 
you feel them, to explain things as you explain them. Will you become my teacher and help me 
understand?”  




6 Qualitative Research 
Cloud computing has the potential to boost the competitiveness of SMEs and leverage 
countries’ economies. In the Australian context, there is an emerging trend that SMEs are 
beginning to embrace cloud technology in their traditional business activities. However, prior 
studies did not pay much attention to investigating the factors that influence CC adoption 
among Australian SMEs. To fill the research gap, this chapter investigates the influential 
factors that affect the decision to adopt CC by Australian SMEs. Protocol data collected from 
fifteen firm-level semi-structured interviews with practitioners are presented and discussed. 
The protocol analysis indicates that various factors are important to make these decisions, 
such as security concerns, cost savings, and privacy due to geo-restrictions. Furthermore, this 
study confirms the significance of the complexity and competitive pressure factors in the 
adoption of CC among Australian SMEs. These findings have imperative implications to 
scholars and practitioners alike in CC research and applications areas. 
This chapter is structured as follows: 
(1) Section (6.1): Introduction.  
Section (6.2): The interview participants. 
Section (6.3): Findings.  
Section (6.4): Discussion. 
Section (6.5): Research framework and SME’s adoption of cloud computing.  
Section (6.6): Chapter conclusion. 
6.1 Introduction  
This study is the first phase of the research, and it used semi-structured interviews. Its 
purpose is to pilot the developed research model on a small sample of 15 organisations before 
undertaking the large-scale qualitative study. The objective of this chapter is to explore the 
determinants that influence the adoption of CC and use them in the 2nd phase of the survey 
study. 
6.2 The Interview Participants  
The study participants are 15 organisations. 11 of them are SMEs, and 4 of them are cloud 
services providers. The organisations are categorised based on their adoption stages. Rogers’ 
adoption categorization concept was used to formulate the scope and categorisation of this 




study (Rogers 2003b). Exploratory qualitative investigations allow researchers to thouroghly 
explore ICT adoption by engaging all the stakeholders in the adoption of an innovaiton 
(Leedy and Ormrod 2005). Qualitative data are useful in obtaining insightful information in 
the initial stages before conducting large scale and costly quantitative studies. Punch (2013) 
indicated the importance of the semi-strucutred interview methods in terms of its flexibility in 
forming questions and exploring phenomena and gaining detailed information from the 
respondents. Therefore, the aim of this stage of investigation was to gain better insights of the 
research problem and understanding of the most determinants factors in the CC adoption 
among Australian SMEs. This study is the foundation for the development of the hypotheses 
and questionnaire. 
Table 6-1 presents general information about the firms and their adoption stages. In the first 
category (C1-C4), there were four service providers; some of them had only a local presence, 
while others had both local and global market presences. All the four organisations provided 
various IT services besides CC services. The second category (C5-C10) included those firms 
that had already adopted cloud services. The third category (C11-C12) were the prospector 
firms, which had not yet adopted cloud services at this stage, but were planning and willing to 
adopt the services in the coming three years. The last category (C13-C15) were the laggards, 
those firms that had not and did not plan to adopt CC in the future as they did not see any 
advantage from using it. 
Table 6-1 An Overview of the Interview Participants 
Participant Industry Adoption stage Interviewee’s Occupation Size  
(No. of 
employees) 
C1 IT Provider Systems Analyst & 
Project Manager 
148,000 
C2 IT Provider Managing Director  16 
C3 IT Provider Managing Director  2 
C4 IT  Provider  Business Development 
Manager 
14 




Adopter  Director  5 
C7 Manufacturer  Adopter  Supply & Procurement 
Manager  
22 
C8 Consulting & 
Funding  
Adopter  CEO  2 








Adopter  Owner & Managing 
Director  
9 
C11 Manufacturer  Prospector  Director  43 
C12 Education  Prospector  VET Director of Studies  80 
C13 Pre-school  Do not intend to 
adopt  
Owner & Managing 
Director 
9 
C14 Retail  Do not intend to 
adopt  
Company Manager  3 
C15 Finance  Do not intend to 
adopt  
Managing Director  12 
6.3 Findings  
This study proved that CC adoption is influenced by various factors from different 
dimensions including technological, organisational, and environmental factors. Among the 
initial 14 factors proposed in the conceptual model, the study found evidence for the 
significance of 12 of them. Two of the factors: complexity and competitive pressure, were not 
found to have significant influential effects on adoption.  
6.3.1 Technological Context  
This context is associated with CC as a technology; it's eight constructs will be discussed 
below.  
6.3.1.1 Security Concerns  
Security was found to be a concern with a majority of the participants, even at their different 
adoption stages (adopters: C5, C6, C7, C9; prospectors: C11; service providers: C1, C2, C3, 
C4). Some asserted that security was one of the key influential factors in the organisational 
decision to adopt cloud services (C4). An adopter of CC services from an IT industry (C5) 
indicated that security was one of their main concerns due to their operation and the 
sensitivity of their data, as they provide Customer Relationship Management (CRM) 
applications for job services over the cloud to their clients.  
Another adopter of cloud services (C6) indicated that security was a concern for their 
business, and they had their additional in-house backup of databases in case of emergency, 
and in the case of discontinuity of services received from the service provider under any 
circumstances. Their additional protection measure of backup through their system “Source 
Anywhere”, allowed them to protect their valuable customer database and their organisational 




data. Later they could export their data anywhere they wanted. The same participant also 
elaborated and stated "In my mind, it is more secure in the cloud than in my office because 
cloud provides safe data centres, they backup, they encrypt it, I do not worry about fires, 
theft, anything like that. It is much safer in the cloud than it is in your own office”.  
One of the CSPs (C1) considered that security is even more important than the cost of CC 
services, and he further elaborated that the lack of governance in this regard within global CC 
is the reason behind the slow adoption of the cloud services. A Prospector (C11) had a similar 
opinion, believing that both of these two factors (i.e., security concerns and cost) are the main 
drivers to either adopting or not adopting cloud services. Security sensitivity was found to 
depend on the nature of the business and the sensitivity of the data (service providers: C2, 
C3; adopter: C7; non-adopter: C13, C14). For example, a cloud service provider (C2) 
mentioned that their clients from financial and law firms were more sensitive to security than 
others who were in a different sector, such as real estate. A non-adopter (C13) stated that 
"The nature of our business involves high data security regarding the children and child 
protection and that something needs to be carefully considered".  
Security was found to be a concern when comparing with the in-house feasibility features of 
control and management over an organisation’s data and infrastructure. When services are 
effectively migrated to the cloud, control and management become less visible and less 
possible in many respects, particularly in the “end to end” sense. Clients get portals to see 
what is happening in the infrastructure service facilities, but not in the end to end delivery 
and accountability for those services. So, the services providers were not necessarily 
accountable for delivery, performance and reliability of services. They were restricted to 
performance and reliability of the particular data centre services they are providing. Many 
companies think it is risky to put critical business data in the cloud unless CSPs can provide 
assurance with sufficient commercial agreements and guarantees.  
It was found that some of the adopters considered CC based on its benefits and advantages as 
their first priority. Even though security was a concern with them, it was not ranked highly in 
their decision-making process (C7, C10) or they took additional in-house protection measures 
to keep themselves in a “comfort zone” (C6). 




6.3.1.2 Cost Savings  
Cost savings found to be one of the critical considerations for SMEs in the adoption of cloud 
services (Service Providers: C1, C4; Adopters: C5, C9; Prospectors: C11, C12). Cloud 
computing services can free firms from management and maintenance of in-house computing 
resources to focus more on their core businesses and leverage their competitiveness; 
however, these services come at a cost. The cost of services is one of the influential 
determinants to the adoption of cloud services (Service Providers: C1, C5). In establishing a 
cost-benefit analysis, firms should consider whether there is more benefit than the cost of 
cloud services (Prospector: C12). 
6.3.1.3 Relative Advantage 
All the firms that have adopted cloud services (C5 - C10) had a high rate of awareness of its 
benefits. For example, data accessibility (C6), collaboration (C6), capacity and processing 
capabilities (C8), and storage scalability (C10) were some of the mentioned benefits. 
Prospects also stated their interest in the cloud services (C11, C12). For instance, (C11) rated 
their level of cloud awareness at 60%, even while they were at an evaluation stage of the 
different available options for cloud services that were suitable for their business model. They 
stated that “Security, compatibility, and trialability are not a concern for us. However, the 
advantages offered and the costs are our main concern”. Cloud computing was found to be 
useful in it services delivery model as a utility based service. This was not mainly because of 
the functionalities it can provide or create because these activities can be achieved by the 
current computing systems. However, the main advantages, as stated by the services 
providers, reside in the scalability of services and pay-per-use service delivery (C2, C3).  
Outsourcing in-house computing to the cloud helps companies to focus on their core 
businesses by reducing the cost associated with having in-house IT resources and the 
associated management and maintenance requirements for these resources (C1). Prospector 
C11 was aware of the benefits offered by the cloud, and they were in the process of the 
adoption of CC. Prospector C12 already had a clear plan, and they were in the process of 
making their final decision about the technologies and products they required and were about 
to sign an agreement with a service provider. Participant C14 explained the reason for them 
not adopting CC was due to lack of knowledge about its benefits: “Knowing something 
makes you more comfortable using it, not knowing makes you, unfortunately, reject it”. Their 




existing computing was sufficient for them, but also they did not indicate that CC was not a 
good idea for them.  
6.3.1.4 Uncertainty  
Uncertainty issues were found to be related to security concerns, privacy, the trust of service 
providers, and the location of services providers and the data centres. Privacy and security 
were among the challenges and the uncertainty that have been mentioned in various previous 
studies (Daniel et al. 2014; Pearson and Benameur 2010; Habib et al. 2010). In this study, as 
it has been mentioned earlier, security was found to be a concern with the majority of the 
participants, even at their different adoption stages (adopters: C5, C6, C7, C9; prospectors: 
C11; service providers: C1, C2, C3, C4). Privacy due to geo-restrictions was found to be 
critical towards the adoption of CC by various SMEs (C5, C7, C9) and  also a cloud service 
provider (C1). For example, participant (C1) linked privacy and security together for being 
the obstacles towards the adoption of CC. In reply to the researcher interview question about 
the participant opinion about “uncertainty factor” impact on adoption, many related and 
mentioned security and privacy together (e.g. C1, C7, C9). The participants raised mainly 
those two uncertainties and none of the participants mentioned about other uncertainties  such 
as trust, availability, lock-ins, and standardisation. As uncertainty factor related to these two 
factors, this researcher decided to further investigate security and privacy in the main survey 
study (Chapter 7) and exclude uncertainty for investigation as a separate factor. 
6.3.1.5 Compatibility  
The majority of the participants (C2, C3, C4, C5, C6, C11, C12, C13, C15) agreed on the 
importance of the compatibility factors of the in-house system within the CC environment in 
the adoption of CC. For example, an adopter (C6) stated that everything was smooth with 
them when they migrated to the cloud and elaborated: "The last thing that we did not have in 
the cloud was our account software. We used MYOB, which was kept in a service here in our 
office. About a year now we went to MYOB live which is now cloud-based. It was a very easy 
to upgrade path. We did not have to change much, and it still has more future for the price 
we are paying.” A service provider & an IT company (C1) indicated that as the technologies 
matured, the issues of compatibilities became of less concern. Another service provider (C2) 
believed that compatibility was still a significant issue when considering cloud services and 
he stated “If SMEs use Microsoft in-house and they go to Microsoft cloud, it is very easy, no 




downtime, nothing is changed, everything is per normal, no learning is required. But if they 
are changing platforms, like if they use Microsoft in-house and all the sudden they go to 
Google Cloud or Google Apps, Google Calendar, etc is a massive down time, lots of learning 
for small businesses. We did it a few times from different platforms and go to different 
platforms. It is lots of work and lots of headache for the customer”.  
Some participants think of compatibility as non-relevant or insignificant to them for these 
reasons:  
(1) Type of service: Participant (C10) use cloud storage and there was no compatibility issue 
within their other system in this regard. 
(2) Type of applications: Participant C9’s applications were in the cloud, they did not have 
any in-house system.  
(3) Hardware: Participant C9 said that all their infrastructure was cloud sourced.  
It is obvious in these cases that there are no compatibility issues, as there is no linkage 
required to be established between in-house systems and cloud when deciding to migrate to 
the cloud. 
6.3.1.6 Complexity  
The complexity of cloud services was not found to be an issue in the adoption of CC. For 
example, adopter C6 stated that “They are really easy these days. Most of the cloud providers 
have trials”. Companies can select the services that they are most comfortable with and pay 
on a monthly basis and withdraw whenever they want (C6). A cloud service provider C1 
believed that their services are standard and the service contract depends on the granularity 
and the level of service required. For them, the services are usually seamless to their clients, 
unless there is a high level of standardised requirement where a strong commitment and 
intervention is required to be established with the clients to understand their requirement 
fully, and to deliver the right product to fit their specific needs finally. This factor was not 
found to be an influential issue for many participants (C4, C7, C8, C9). This appears to be 
due to the adopter’s belief (such as C7) that the cloud providers have expertise in delivering 
quality services, or that it was the only computing solution they used (C8) or due to the 
insignificance of this factor in reality, as stated by other participants (C4, C7, C8, C9).  




6.3.1.7 Trialability  
This factor was found to be an influential aspect with three out of four of the service 
providers and with most of the other participants in their different adoption stages. For 
instance, participant C6 mentioned that “…It makes people feel much more comfortable 
because you do not want to sign up for something you do not know if it is going to work, try it 
for a month, see if its works”. 
An early adopter (C5) which is an IT company specialised in developing CRM applications, 
asserted that trialability was not important and made no difference to them because of their 
high level of awareness in cloud service and their expertise and business background in IT. 
One prospector (C12) who had a concrete understanding of his requirement and was just 
about to sign an agreement, was not concerned about getting a trial period as they were 
convinced of the benefits that they were going to get by implementing CC services. Trials 
were found to be provided by all services providers (C2, C3, C4), except service provider C1, 
who provided proof of the concept in the form of demonstrations of their solutions. As an 
example, service provider C2 mentioned that they provide a 30 day free trial period with their 
solutions.  
6.3.1.8 Privacy due to Geo-restriction  
This is a newly identified factor, and it was found to be crucial to the adoption of CC. This 
aspect was brought up by three early adopters of CC (C5, C7, C9) and also by a CC provider 
(C1). The location of data centres and the lack of government regulation associated with the 
governance of the privacy and security of these data around the globe are the hindrances 
toward the adoption of CC (Service provider C1). A participant (C5) ascertained that 
“…highly sensitive data it is very important to know, where is your service provider? 
because they are working under that particular government rules and regulation. So if they 
are in the different country, they should obey these rules”. Adopters C7 and C9 were only 
confident with Australian service providers who have local data centres, as they could trust 
the government regulations that regulate the privacy and security of data for both individuals 
and organisations.  




6.3.2 Organisational Context  
6.3.2.1 Firm Size  
Mostly all of the participants except one agreed on the importance of this factor in the 
adoption of cloud services. Participant C6 believed that smaller companies are more likely to 
adopt CC services faster than bigger companies, especially with the pay-per-use mechanism, 
as it is affordable for a small organisation. However, as operations become bigger and the 
requirement gets scaled up, and fees became more expensive, then probably in-house 
solutions could be cheaper for SMEs with larger operations (C6). Participant C1, a service 
provider had a different opinion; they suggested that smaller companies are less likely to 
adopt CC due to the cost sensitivity, and they stated that medium to large enterprises 
considered the solutions to be more viable for their operations. The service provider C3 
confirmed that CC could provide smaller companies with a better position to enter the market 
in a faster way and with lower investment. Even a non-adopter (C14) claimed that different 
company sizes could gain the benefits of CC, but they were not ready to consider it as they 
believed it would not add anything to them regarding productivity or profitability. 
6.3.2.2 Top Management Support 
All the participants agreed on the importance of top management commitment to the adoption 
of CC. An early adopter (C8) suggested that the support even becomes more important in 
firms with bigger operations and with various levels of managerial decision hierarchies and 
functional departments. Adoption of cloud services is an important strategic decision for the 
allocation of a firm’s resources (Service Provider C1). Even though he agreed with the 
importance of top management involvement in the decision process, C3 believed that 
Australian businesses are very conservative, very risk averse, and to a certain extent very IT 
unaware (C3). 
6.3.2.3 Innovativeness of the Firms  
All participants responded to this factor. An early adopter (C5) commented that this factor 
was influential “to some extent”. Another adopter from a manufacturer sector (C7) did not 
agree with the importance of this factor, as they believed they were innovative in their field 
and they had the latest manufacturing technologies and equipment. C7 believing that 
employees in C7’s firm had high levels of IT experience and CC awareness. This could be 




the reason why they believed innovativeness was not an important factor for them in the 
adoption decision. All the rest of the participants, whether they were service providers, 
adopters, non-adopters, or prospectors (C1,C2,C3,C4,C6,C8,C9,C10,C11,C12,C13,C14,C15) 
agreed with the importance of the innovativeness factor in the adoption of cloud solutions. 
6.3.2.4 Prior Similar IT Experience  
The majority of the participants confirmed the significance of past IT experience in the 
adoption of CC. However, two services providers (C1 & C4) were not in agreement with the 
impact of this factor on the adoption decision, even though the IT industry is their 
specialisation. The service provider C4 mentioned that many of their clients are from a non-
IT background. The service provider C1 stated that usually new ideas and technologies get 
adopted faster by people who are not from IT backgrounds, and that “IT savvies” with their 
knowledge about the advantages and drawbacks of the technologies tend to consider the 
technology carefully before adoption. This also applies to CC solutions regarding security 
concerns (C1). The service provider C1 stated, “I would say that people who are in the know 
are probably at a disadvantage, and the people who do not know about CC are more likely to 
adopt CC”. From the agreement side, participant C13 explained that in their industry, as child 
care providers, the business owners are usually senior citizens, their ages range from the 50s 
to 60s, and they do not have IT knowledge. Even though she (C13) is not intending to adopt 
cloud services, because of her trust issues with the services providers’ business continuity, 
she still believes that IT experience has an influence on the decision to adopt the technology.  
6.3.3 Environmental Context  
6.3.3.1 Market Scope  
This factor was found to be important for all participants in their view, and sometimes from 
the perspective of the SME industry in general. For example, early adopter C6 believed that 
“smaller companies tend to adopt technologies faster because they are just flexible and tend 
to take the risk. Large companies have more bureaucracy and it is hard to get things to move 
through. And plus large companies have a bigger job moving to the cloud than smaller 
companies has. They have more data, systems; procedures take more effort and more work to 
move them to the cloud”. An early adopter (C6) was satisfied with CC capabilities regarding 
remote accessibility, collaboration, and instance feedback with his sales team while they are 
travelling or on the move. A service provider (C1) agreed on the importance of the market 




scope factor for businesses that have large operations that are scattered in different places and 
maybe across countries’ boundaries. However, they specified that it is not important for 
smaller companies with limited operations and a small number of clients, as the cloud 
services will just add more expenditure and effort without any benefit for them (C1).  
6.3.3.2 External Computing Support  
The majority of the participants said that external computing support is essential in the 
adoption of CC services. Early adopter C7 stated that with the limited resources available to 
them, and their strategic decision to focus on their core business, they found that moving 
some of their computing processes to the cloud and also outsourcing its management and 
maintenance externally, was the right investment for them. The service provider C3 said that 
“outsourcing is a cheaper and more efficient solution for SMEs”. SMEs are busy with their 
own core business and are not ready for complexity. Services provider C3 elaborated further 
“...If they use cloud services, these services have to come with a fully supported end to end 
managed services”. All these services, said C3 come at a cost, and companies should 
evaluate the complete package of services offered and the total cost of ownership of CC 
services, compare it with having in-house computing technologies, and decide on the most 
suitable solution, taking into account a cost-benefit analysis and any other factors relevant to 
them (C3). However, C10, a firm who is an adopter of storage services, was neutral regarding 
this factor. 
6.3.3.3 Competitive Pressure 
This study found that competitive pressure is insignificant in making adoption decisions. 
Many participants (C1, C4, C7, C8, C11, C12, C13, C14) did not consider this as an 
influential factor. This factor did not have a high weight of importance and prioritisation 
within the mind of the decision makers. Therefore, the large-scale qualitative study will 
exclude this factor from focus.  
6.3.3.4 Industry 
In line with previous research (Jeyaraj et al. 2006) which found that industry type can have an 
influence on the firm’s decision about the adoption of IT innovations, in this study, mostly all 
of the participants agreed with the impact of this factor on the adoption. There were two 
exceptional cases. One case was an early adopter (C5) who specialised in IT, who justified 




their reason for not classifying this factor as an important driver for them as they were 
claiming to be the leader in their industry. At the same time, they (C5) believed that this 
factor was important to be considered by other players in the industry. Also, C5 elaborated 
further and said that “There are other companies operating in this industry and avoiding 
going to cloud and they are doing fine”. An additional comment from this participant (C5) 
was that “it depends on the industry type”. This comment is supported by the findings of 
(Low et al. 2011) about the determinants of CC adoptions, which concluded that different 
industries adopt cloud services at a different rate.  
6.4 Discussion 
Table 6-2 below presents an overview of the findings from the qualitative empirical studies 
that have been conducted. This section will elaborate on a further discussion of the above 
findings and explain the implications with a link to the proposed theoretical framework.  
Table 6-2 Overview of Findings 
Factor  Support  Appearance in firms  
Technological  
Security concerns  Supported  1-9,11,13-15 (13 firms) 
Cost savings  Supported-New  1,4,5,9,11,12 (6 firms)  
Relative advantages  Supported  1-8,10-15 (14 firms) 
Uncertainty  Combined with Security 
concerns and privacy  
1,3-5,9,11,13, (7 firms) 
Privacy due to geo-restriction  Supported –New  1,5,7,9 (4 firms) 
Compatibility  Supported  2-6,11,12,13,15 (9 firms) 
Complexity  To be excluded - not 
supported 
1,4-10 (8 firms) 
Trialability  Supported  2,3,4,6,7,10,11,13,15  
(9 firms) 
Organisational  
Firm size  Supported  1-6,8,10-15 (13 firms) 
Top management support  Supported  1-5,7,9-15 (13 firms) 
 
Innovativeness  Supported  1-6,8-15 (14 firms) 
Past IT experience  Supported  3,5,6,8,10-15 (10 firms) 
Environmental  
Market scope  Supported  1-15 (15 firms) 
External computing support  Supported  1-5,7,8,10-13,15 (12 firms) 




Industry  Supported  1-4,6-12,14,15 (13 firms) 
 




6.4.1 Technological Dimensions 
This study analysed eight factors within the technological dimensions, which included 
security concerns, cost savings, relative advantage, privacy risk due to geo-restrictions, 
uncertainty, compatibility, complexity, and trialability. A technological dimension contains 
the widest range of factors, compared to the other two dimensions. This is because the study 
is evaluating the adoption of technology, and a majority of the influential factors originated 
from the technology itself. However, even though the numbers of observed factors are larger 
in this dimension, the average number of coded references from the interviews is 12.125, 
which is the least in comparison with the other dimensions. The highest average number of 
coded references in interviews was 14.25, for both organisational and environmental aspects. 
Treemap (Figure 12) and Table 6-3 represent the three themes and their contents as nested 
rectangular containers. The size of each container signifies how many of the designated scope 
items are coded by the displayed item. The colour of each container represents the number of 
coding references where the scope items are coded by the display item, on a range from 




Figure 12 Treemap – *Nodes Compared by a Number of Items Coded.  
 
Note: *Nodes are like containers that allow a researcher to collect related materials in one place to create patterns and ideas. Nodes can be 






Table 6-3 Nodes Compared by Number of Items Coded 
Nodes Number of coding 
references 





Nodes\\Environmental Factors\External support 15 13 
Nodes\\Environmental Factors\Industry 15 15 
Nodes\\Environmental Factors\Market scope 16 15 
Nodes\\Organisational Factors\Firm size 16 14 
Nodes\\Organisational Factors\Innovativeness 18 15 
Nodes\\Organisational Factors\Prior similar 
technology experience 
12 12 
Nodes\\Organisational Factors\Top management 
support 
15 14 
Nodes\\Technological Factors\Compatibility 16 14 
Nodes\\Technological Factors\Complexity 11 11 
Nodes\\Technological Factors\Cost savings 7 6 
Nodes\\Technological Factors\Privacy risk due to 
geo-restriction 
5 4 
Nodes\\Technological Factors\Relative advantage 18 14 
Nodes\\Technological Factors\Security concerns 20 15 
Nodes\\Technological Factors\Trialability 13 13 
Nodes\\Technological Factors\Uncertainty 7 7 
From this study, three new factors from technological aspects have been identified: security 
concerns, cost savings, and privacy due to geo-restrictions. As has been discussed, security 
concerns received high attention from the majority of the participants, and the study coded 20 
references from the participants in response to their feedback, which constitutes the highest 
rate among all the factors from all the three main researched themes. This issue has been 
widely reported in the academic literature and industrial reports. The previous discussion 
about this factor, and the amount of comments/feedback that has been received emphasised 
the impact of this factor on the decision to adopt CC services. It has been found that different 
firms have different opinions about security, which is mainly related to the sensitivity of data 
and the operation of the firm, as discussed earlier. In some cases, the cloud was considered to 
be a more secure place than the in-house infrastructure for some SMEs. Additionally, to 
attract companies to cloud services, it was found that concrete and simple commercial 
agreements and guarantees were essential. This way cloud providers can reduce some of the 
firm's concerns about the risk associated with the migration of critical business functions to 
the cloud. 




 Cost savings is a newly important factor which was discovered in this phase (i.e., qualitative 
study) and further in-depth analysis for this factor will be carried out in the 2nd phase of this 
research (i.e., quantitative study- Chapter 7). What was found in this study is consistent with 
the findings of (Marston et al. 2011). Marston and co-authors confirmed that CC helps in 
reducing infrastructure costs, increasing efficiency in energy consumption, and decreasing 
maintenance overheads.  
Privacy due to geo-restriction was found to be a crucial factor, which was due to firm’s 
preferences for their data to be stored locally within Australian boundaries, as they trust the 
regulation of their country and are not confident with other countries’ jurisdictions due to the 
absence of a global governance of CC technologies and services. 
Complexity was not found to be an influential factor in this study. Uncertainty was mainly 
linked to the security or privacy issues. Therefore, uncertainty will not be investigated as a 
single factor in the quantitative study. Instead, there will be two factors that will represent 
uncertainty, and they are security concerns and privacy due to geo-restriction. As these two 
factors were considered by the interviewees in having a negative effect towards the adoption 
of CC, it will be more appropriate to categorise these two factors under one dimension and 
describe it with a more reflective name such as “Risk Factors”, instead of listing them under 
the category of “Technological Factors”. This categorization reflects the insights gained from 
the interview study and the general themes from the literature. Security and privacy, most of 
the time, are discussed and linked together. Sometimes they are related directly to the 
examined technology, while at other times they explain other issues, such as when we 
describe privacy issues related to the locations of the data centres. The privacy here is not 
related directly to the technology; it is more related to the geo-restrictions concerning the 
location of the data centres that are impacting the adoption of CC. Also, all the other factors 
mentioned are related to the “Technological dimension”, which have been identified as 
encouraging firms to adopt CC, except for the complexity factor, which did not warrant 
further investigation in the larger scale survey study. The “Risk Factors” have an opposite 
effect, and discourage the adoption of CC. Hence, this perspective is the reason for 
categorisation of security concerns and privacy issues under the dimension of risk factors, 
further explanation to be presented in Chapter 7. 




The CC adoption pace can be increased if cloud services providers can improve their position 
regarding the above-discussed factors. The improvement can be achieved in three ways: 
(1) Improving the performance of the technology in terms of security and privacy measures.  
(2) Having local data centres in Australia.  
(3) Improving the compatibility of the offered services with the in-house applications and 
platforms.  
A significant marketing effort is required from the cloud services providers to increase the 
awareness of cloud services in the SME sector. Innovativeness of the firms and their 
expertise in ICT alone are not sufficient attributes to motivate them to adopt CC. Cloud 
computing is a different technology with different features and challenges.  
6.4.2 Organisational Dimensions  
This study explored the adoption of CC from the various organisational sectors. The 
researcher interviewed companies from IT services, business services, manufacturing, 
education, retail, and finance. This study observed that Australian SMEs could be placed in 
one of four groupings based on their attitudes to CC adoption: adopter, late adopter, 
prospector and non-adopter. This grouping approach was useful, and it provided an inclusive 
glance at, and ultimately a comprehensive representation of, the different stakeholders in the 
cloud adoption paradigm in Australia. The grouping concept was derived from the studies 
conducted by Rogers since the 1950s about the diffusion of innovation in societies, and the 
building of his popular S-curve shaped graph (Figure 13) (Rogers 2003c).  
Figure 13 Rogers Adoption/ Innovation Curve (Rogers 2003c). 
 




Figure 14 illustrates the coding of the interview for all of the 15 organisations and the 
responses presented in the form of adoption stages. It can be observed from the chart that 
adopters of cloud services were more responsive to the research questions and more willing 
to share with the researcher their experience about the adoption of CC. The researcher thinks 
that this is due to their excitement about the perceived benefits of the technology. Even in 
regarding the technology drawbacks, the organisations were willing to discuss what the issues 
were, and on different occasions, they also recommended solutions for improvements to the 
services. For example, some of them (C7, C9) recommended having local data centres; others 
recommended additional technical support (C3, C7) and awareness (C3) of cloud services. 
The four factors that have been proposed in the research model are top management support, 
firm size, prior IT experience, and innovativeness support. This study confirmed that all these 
factors were positively related to the likelihood of CC adoption. These findings are consistent 
with the findings of (Pan and Jang 2008) regarding firm size; (Wang et al. 2010) regarding 
top management support; (Thong and Yap 1995) regarding innovativeness of the firm; and 
(Plomp et al. 2014) regarding IS knowledge. 
6.4.3 Environmental Dimensions  
For this dimension, four factors were explored with the interviewees (see Table 6-3). Similar 
to the other dimensions, the interviewees were not locked-in to discuss only these factors; 
they were given a chance to express their opinion on any other factors they might believe 
could have an influence on their decision. However, no new factors were identified as a result 
of the interview apart from these four.  
‘Industry’ and ‘market scope’ were the two most critical factors within the environmental 
dimension from the perspectives of Australian SMEs and also from the perspective of cloud 
services providers.  
‘External computing support’ was also an important factor in the adoption decision. 
However, it was observed to have the least importance in relation to the other two factors.  
Surprisingly, this study found that competitive pressure was not a vital factor for the majority 
of the organisations, as has been discussed earlier. There are other studies in ICT adoption by 
SMEs which are in line with the findings of this study (Premkumar and Roberts 1999; 




Ahmad and Schroeder 2001; Dwivedi et al. 2009). However, this finding is in opposition to 
findings by other researchers (Lin and Lin 2008; Oliveira and Martins 2010). The 
insignificance of ‘competitive pressure’ in the current study was not unexpected, given the 










6.5 Research Framework and SMEs Adoption of Cloud Computing  
The field of ICT innovation adoption has been widely investigated; research also covered 
various types of technologies and contexts. Context is one of the critical elements in the 
innovation adoption studies. Contextual consideration in innovation studies comes in 
different forms such as geographical context, industrial context, and demographical context. 
Previous studies (e.g. Oliveira and Martins 2010; Pan and Jang 2008) indicated that 
innovation adoption studies consider organisational context to be a complex field because 
there are various interrelated factors that can have the potential to influence the decision 
towards the adoption of new technologies. Some of the factors were drivers towards, and 
others were barriers against, the adoption of technologies.  
This study proved that CC adoption is determined by technological, organisational, and 
environmental factors. Among the initial 14 factors proposed in the research model, the study 
found evidence about the significance of 12 of them. Two of the factors; complexity and 
competitive pressure, were not found to have an important effect on the adoption.  
The interviews led to further significant insights that could be of concern to many Australian 
SMEs and probably to other SMEs around the world. These insights were about two new 
factors, namely: cost savings and privacy due to geo-restrictions, which will be extended to 
the research model for further exploration in the country-wide survey study.  
The insights from this study led to the combination of ‘security concerns’ and ‘privacy issues 
due to geo-restrictions’ under one dimension, and this dimension was named ‘Risk Factors’, 
as has been explained earlier. In the larger scale quantitative study (Chapter 7), the research 
model will be refined, and the study will analyse the influence of four dimensions. More 
details about the refined research mode and the ‘risk factor’ dimension are to be explained in 
the coming chapter. 
6.6 Conclusion of the Qualitative Study 
The preliminary research model of this study was theoretically grounded in two theories, DOI 
and TOE, to study the adoption of CC in Australia. It is the first comprehensive attempt to 
explore the determinants of CC adoption in this country. The study aims to develop a refined 
CC adoption model and understand the influential factors behind CC adoption through a 
country-wide survey study which will be achieved in the coming chapter (Chapter 7). The 




influential factors of the qualitative study were found to be: security concerns, cost savings, 
privacy due to geo-restrictions, trialability, compatibility, top management support, prior IT 
experience, firm size, innovativeness, industry type, external computing support, and market 
scope. On the other hand, the study did not find enough supportive insights from the 
interviewees about the significance of ‘the complexity’ and ‘the competitive pressure’ factors 
on the adoption of cloud services. 
The results of this study have imperative implications for the academic community, 
commercial services providers, and SME’s decision makers. Services providers can better 
formulate their services based on the findings of this study. For example, they can consider 
offering Australian SMEs the option of having their data stored in the data centres within 
Australia. This way they can eliminate some of the SME’s concerns about the security and 
privacy through avoiding the uncertainties associated with storing data in different 
jurisdiction systems. Provision of local data centres is essential, and it can lead to an increase 
in the pace of adoption of CC, and also increase the profitability of the CSPs. Local data 
centres are a need for business and can have mutual benefit for the businesses and the CSPs 
as well as the country. Additionally, CSPs can consider creating more awareness about their 
services, provide better technical support, and provide better services agreements.  
Trialability was a concern for some SMEs, even though the indications from the interview 
show that a majority of the CSPs providing trials need to improve their communication and 
understanding of the needs of their clients, and clarify what they have, what they offer, and 
what support they can provide. This preliminary finding provides insights for SME decision 
makers by providing them with a more informative framework to consider when deciding to 
adopt CC. The outcomes of the study are also useful for the research community as it 














“You can use all the quantitative data you can get, but you still have to distrust it and use your own 
intelligence and judgment.”  




7 Quantitative Research  
Cloud Computing is an emerging technology that has the potential to revolutionise the 
application and delivery of IT. There has been little research, however, into the use of CC in 
SMEs. With all the promised benefits of CC for cost-cutting, and its perceived advantages to 
businesses in focusing on their core business activities by outsourcing their IT resource to the 
cloud, the indicators show that CC has been adopted very slowly. Migration to cloud 
computing has various challenges which go beyond the technology itself. There is also a 
significant research gap in the investigation of the adoption of this innovation in SMEs. This 
investigation is imperative because SMEs are the backbone of the economies of many nations 
in the world, and CC can potentially leverage their competitiveness. The business sector is 
particularly interesting as cloud solutions can be implemented on a demand basis with no 
need for initial investment. This chapter applies a quantitative methodology to explore the 
drivers and barriers to cloud adoption in 203 Australian SMEs. This study provides a 
theoretical exploration of how the adoption of CC in Australia is related to technological 
factors, risk factors, and environmental factors. It also provides useful insights that can be 
utilised practically by cloud vendors, SMEs, and policymakers for planning and decision 
making. 
This chapter presents the 2nd phase study, and it is structured as follows: 
(4) Section (7.1): Introduction.  
Section (7.2): Refined research model.  
Section (7.3): Statistical methodology.  
Section (7.4): Results.  
Section (7.5): Discussion. 
Section (7.6): Contributions.  
Section (7.6): Limitations & future research opportunities.  
Section (7.6): Chapter conclusion. 
7.1 Introduction  
This chapter presents the details of the quantitative study and the data analysis. Data were 
collected based on the construction of the research model. As has been mentioned earlier, this 
study is part of a larger research, and the discussion of the selection justifications of the 
constructs and the theoretical foundation have been achieved in the first phase of the study. 




This chapter intends to validate the refined research model and present the results of the 
hypotheses that were presented in Chapter 4. 
The findings of this study are presented in four sections:  
(1) Characteristics of Respondents.  
(2) Descriptive Analysis.  
(3) Evaluation of the Measurement Model.  
(4) Evaluation of the Structural Model. Partial Least Squares (Smart PLS 3.0), using the 
structural equation modelling (SEM) method was applied for data analysis. 
7.2 Refined Research Model 
The refined research model presented in Figure 15 is the result of a systematic investigation 
from the 1st phase study (i.e., the qualitative study). As a starting point, and based on the 
literature and theory review, the researcher identified the conceptual model, and considered 
14 factors including security concerns, relative advantages, compatibility, complexity, 
uncertainty, trialability, prior IT experience, industry type, competitive pressure, external 
computing support, market scope, firm size, innovativeness, and top management support. 
This was followed by the semi-structured interviews (i.e., the quantitative study-Chapter 6) 
with the SMEs decision makers and cloud services providers. During the interviews, the 
participants were given a chance to identify the factors that they believed had an impact on 
their decision in the adoption of CC. Next, the interview used a focus strategy in assessing the 
views of the participants regarding the factors that have been recognised in the literature. This 
strategy helped this researcher in gaining new insights into the influential factors and also 
reduced the issue of bias (locking the participants into responding to specifically investigated 
dimensions, as has been discussed in detail in the previous chapter). As a result, this process 
led ultimately to developing a well-defined CC adoption model (Figure 15) which is 
proposed in this chapter.  
This model is the research roadmap for a larger scale survey which is presented in this 
chapter. Figure 15 presents the refined model with the identified twelve factors which include 
among them the two new factors, namely: cost savings and privacy risk due to geo-
restrictions, which were discovered in the 1st phase qualitative study. In this model, the 




factors are grouped into four dimensions, as is illustrated in the figure above. The grouping is 
based on understanding acquired from the literature review and the qualitative study. The 
objective is to create a representative and measurable model that can be analysed using 
Partial Least Squares Structural Equation Modelling (PLS-SEM). 











Relative Advantages  
Compatibility  
Trialability  
Privacy Risk  
Security Concerns 
Top Management Support   
Innovativeness of the firm 
Prior Experience 
Firm Size 
External Support  
Market Scope  
7.3 Statistical Methodology  
The purpose of this research was to identify the factors which determined the adoption of CC 
by SME’s in Australia. The empirical data used to identify the factors were the scores for the 
items listed in Table 7-1, collected from 203 SME managers using a self-reporting 
questionnaire. 
Table 7-1 Items used to Identify Factors Determining the Adoption of Cloud Computing 






At what stage of CC adoption is your organisation 
currently engaged? 
Expectation If you’re expecting that your company will adopt CC in 
the future, how fast do you think it will happen? 
Risk Factors Security  
Concerns  
Using CC services increases the degree of our company’s 
concern with data.  




Using CC services increases the degree of concern for 
customers with data.  
Using CC services increases the degree of concern about 
privacy. 
Privacy Risk Adoption of CC services that are provided from outside 
our country’s border would lead to a loss of our privacy 
due to different privacy legislation applying to those in 
our country. 
We might lose control over our data that is stored/ hosted 
by CC service providers at overseas data centres due to 




Cost Savings The benefits of CC services are greater than the costs. 
CC technology reduces energy costs and environmental 
costs.  
CC services maintenance costs are low.  
Relative 
Advantage 
Using CC allows users to manage business operations in 
an efficient way. 
Using CC services enables us to accomplish tasks more 
easily. 
Using CC services improves the quality of the work we 
do. 
Using CC services offers us new opportunities. 
Using CC services increases our productivity. 
Compatibility Using CC services is compatible with all aspects of our 
work.  
Using CC services is completely compatible with our 
current business operations.  
Using CC services fits into our work style.  
CC is compatible with the existing hardware and software 
in the company.  
Trialability Before deciding whether to use any CC service 
applications, we were able to properly try them out. 
We were permitted to use CC services on a trial basis long 
enough to see what it could do.  
Prior 
Experience 
Overall, our firm has extensive technical knowledge about 
technologies similar to cloud computing. 






It is not essential for the top management to be involved in 
CC services requirement analysis.  
It is not essential for the top management team to be 
involved in reviewing a consultant’s CC 
recommendations. 
The top management team has nothing to do with the CC 
adoption project monitoring. 
Innovativeness We like to experiment new information technology. 




of the Firm Among our peers, we are usually the first to try out new 
information technologies. 





It is essential to have sufficient technical support before 
CC adoption.  
It is essential to have sufficient technical support after CC 
services adoption.  
It is essential to have sufficient technical training provided 
by CC service providers.  
A good relationship with other parties in the project 
(CEO, users, consultant, advisor) is important. 
Market Scope What is the market scope for your firm? 
The hypotheses tested using the variables in Table 7-1 were as follows: 
H1: Technological factors will positively relate to the likelihood of cloud computing 
adoption. 
H2: Risk Factors will negatively relate to the likelihood of cloud computing adoption.  
H3: Organisational factors will positively relate to the likelihood of cloud computing 
adoption.  
H4: Environmental factors will positively relate to the likelihood of cloud computing 
adoption. 
7.3.1 Choice of Method 
The method of choice was structural equation modelling (SEM). SEM is a powerful 
multivariate method incorporating (a) factor analysis, to operationalize latent variables, using 
multiple empirical measurements, known as indicators; and (b) path analysis, to analyse the 
relationships between the latent variables (Kline 2010). SEM is a second generation method 
with many advantages over first generation modelling methods developed nearly 100 years 
ago, such as multiple linear regression (Alavifar et al. 2012a). 
 Hair et al. (2012,p.415) stated that “When applying SEM, researchers must consider two 
types of methods: covariance-based techniques (CB-SEM) and variance based partial least 
squares (PLS-SEM)”. The differences are:  
(a) CB-SEM is underpinned by the classical parametric inferential framework, but PLS-SEM 
is not;  




(b) Consequently, PLS-SEM operates without the assumption of normally distributed 
variables measured at the interval level;  
(c) PLS-SEM focuses on maximising the explained variance to facilitate prediction, whereas 
CB-SEM attempts to reproduce the empirical covariance matrix to facilitate explanation;  
(d) Unlike CB-SEM, PLS-SEM is robust with respect to several inadequacies in the data 
(e.g., skewed indicators deviating strongly from normality and variables measured at the 
ordinal or nominal level such as item scores in questionnaires).  
e) Because no assumptions are made on the distributional and measurement characteristics of 
the variables, PLS-SEM is especially applicable in fields where the assumptions of CB-SEM 
are violated (Esposito Vinzi et al. 2010; Wong 2013). Due to substantial methodological 
differences, Rigdon (2012) argued that PLS-SEM should renounce all mechanisms, 
frameworks, and jargon associated with CB-SEM. 
The disadvantage of PLS-SEM is that, unlike CB-SEM, it does not include measures of the 
goodness of fit (GoF) of the empirical data to the model. A global criterion for a GoF index 
for PLS-SEM has been suggested, based on the effect size (R2); however, this index does not 
represent a true measure of GoF. The threshold values for a GoF index cannot be derived 
from the effect size because an acceptable R² value depends on the research context (Hair et 
al. 2014). Hair et al. (2012,p.416) commented that the “absence of a global optimisation 
criterion…limits PLS-SEM’s usefulness for theory testing and for comparing alternative 
model structures”.  
A disadvantage of SEM is that the statistical inferences derived from evaluation of the 
models are compromised if the sample size is too small. CB-SEM, in particular, has severe 
constraints regarding sample size, which may lead to biased statistical inferences. Westland 
(2010) suggested that over 80% of research articles based on the use of CB-SEM drew false 
conclusions due to insufficient sample sizes. It is recommended that there should be a 
minimum of 10 cases for each measurement to conduct CB-SEM effectively. The number of 
measurements used in the current study (i.e., the number of items listed in Table 7-1) was 48, 
implying a sample size of 480 would be required to conduct CB-SEM effectively. In contrast, 
PLS-SEM has less stringent sample size requirements, and generally achieves high levels of 
statistical power with smaller sample sizes than CB-SEM (Hair et al. 2014; Hair et al. 2012). 




Marcoulides and Saunders (2006) suggested that the minimum sample size required for PLS-
SEM (to achieve a conventional significance level of 5%, an acceptable statistical power of 
80%, and a moderate effect size (R2) of at least 0.25) was a function of the maximum number 
of paths pointing into a latent variable. The four hypotheses tested in this study meant that 
four paths should point into Adoption of CC (see Figure 16); consequently, the minimum 
sample size to conduct PLS-SEM, according to the criteria of Marcoulides & Saunders, with 
four paths, is about 70 respondents. The actual sample size of 203 was, therefore, more than 
sufficient to conduct PLS-SEM effectively, but not CB-SEM. 
Based on the above considerations, the method chosen to test the four hypotheses stated 
above was PLS-SEM. The path diagram for the proposed model is illustrated in Figure 16. 












The path diagram in Figure 16 was drawn using the graphic user interface of SmartPLS, 
which is a popular software for conducting PLS-SEM (Wong 2013). SmartPLS was 
downloaded from the developers’ website (www.smartpls.de). The model was developed 
following the protocols described by Hair et al. (2014). 
7.3.2 Data Coding & Data Examination  
The Data coding procedure started immediately after the completion of the collection 
process. Data was checked thrice after transferring it from the SurveyMonkey platform into 
an Excel spreadsheet. A set of surveys were compared with the Excel sheet dataset to ensure 
there were no errors. 
There was no missing data for the whole 203 surveys collected from the respondents. A 
normal distribution test was not conducted as it was not necessary when using PLS-SEM, 
unlike CB-SEM which would have required the test (Hair et al. 2011). This is because PLS is 
a suitable approach to be used when there is an abnormality in data distribution (Ringle et al. 
2012; Hair et al. 2011). 
7.3.3 Selection of Endogenous and Exogenous Indicators 
The five latent variables in the proposed model (symbolised by the oval symbols in Figure 
16) were operationalized by compositing the specified indicators (symbolised by the 
rectangular symbols in Figure 16). Latent variables can be either (a) exogenous, meaning that 
they have no unidirectional paths flowing into them from other latent variables; or (b) 
endogenous, meaning that they have unidirectional paths flowing into them from one or more 
other latent variables (Hair et al. 2014). In Figure 16, there was one endogenous latent 
variable, specifically Adoption (of Cloud Computing) with four paths flowing into it from 
four exogenous latent variables, specifically Technological Factors, Risk Factors, 
Organisational Factors, and Environmental Factors. 
Only first order relationships represented by the single paths were used, because a 
hierarchical model, with first order relationships linking groups of indicators into endogenous 
variables, and second order relationships linking the endogenous variables into the exogenous 
variable, was not justified. The reason why a hierarchical model was not justified, was that to 
ensure the accurate computation of the test statistics a hierarchical model must be balanced, 




meaning that it is essential to have an equal number of indicators to operationalize each latent 
variable (Ringle et al. 2012). A hierarchical structural model was not possible due to the way 
in which the questionnaire items were structured, with different numbers of indicators per 
variable. For example, security concern variable has three indicators (or questionnaire items), 
whereas relative advantage has five indicators and compatibility has four indicators (refer to 
Table 7-1). 
7.3.4 Selection of Reflective and Formative Indicators.  
A latent variable in SEM can be operationalized in one of two ways, as either reflective or 
formative. Model misspecification occurs when latent variables are incorrectly 
operationalized as reflective when they should be identified as formative, or vice-versa. 
Misspecification of latent variables may lead to substantial changes in the statistical 
inferences drawn from the use of SEM (MacKenzie et al. 2005; Roy et al. 2012). 
Consequently, it was necessary to decide which of the latent variables in Figure 16 were 
reflective and which were formative.  
PLS-SEM permits the construction of latent variables using one to many indicators. A 
reflective latent variable is a complex construct or concept that cannot be operationalized 
using one indicator. It is viewed conceptually as a cause, and multiple indicators are viewed 
as the effects (Roy et al. 2012). According to measurement theory, the process of 
compositing multiple correlated measurements to operationalize a reflective latent variable is 
essential to reinforce the reliable components of the variable, and to cancel out the bias 
caused by inconsistent and erroneous measurements (Allen and Yen 2002). An indicator for a 
reflective latent variable can potentially be removed without affecting the definition of the 
variable because correlated indicators are effectively interchangeable. Reflective 
relationships are represented in a SEM path diagram by arrows that flow out from the latent 
variable into a cluster of indicators (Hair et al. 2014). Accordingly, in Figure 16, all of the 
latent variables were considered to be reflective. 
The reasons for designating the four factors as reflective and not formative were as follows. 
Typical indicators of a reflective latent variable are the multiple item scores collected using a 
self-report instrument used to measure the attitudes, ideas, perceptions, and beliefs of 
respondents regarding a complex construct that cannot be measured using a single variable 
(MacKenzie et al. 2005; Roy et al. 2012). Reflective latent variables are often measured 




inaccurately using a self-report questionnaire, because the item scores may be distorted by 
numerous sources of response bias or deviations from the truth. Response bias occurs because 
of some respondents, for a variety of deliberate or unconscious reasons, consistently fail to 
provide consistently accurate answers (Paulhus 1991; Choi and Pak 2005).  
The measurement of a reflective latent variable may be distorted by:  
(a) Acquiescent bias, or the tendency of some respondents to consistently agree with all of the 
items irrespective of whether or not they agree (Smith 2004).  
(b) Extreme bias, or the tendency of some respondents to consistently endorse only one or the 
other of the extreme ends of the item scales (Baron-Epel et al. 2010).  
(c) Social desirability bias, reflected by the tendency of some respondents to:  
(1) Overestimate the scores for items reporting events or behaviours that are perceived 
to be virtuous, positive, or optimistic.  
(2) Underestimate the scores for items reporting behaviours or events that are 
perceived to be bad, negative, or pessimistic (King and Bruner 2000; Lalwani et al. 
2006; Van de Mortel 2008; Holtgraves 2004). Social desirability responding is a 
common source of bias among self-reported responses of business managers, who 
may believe that it is their duty to portray themselves and their firm in a good light 
(Thompson and Phua 2005). Due to the possibility of a high level of measurement 
error, associated with response bias, it was necessary to test the reliability and validity 
of the reflective latent variables in Figure 16. 
In contrast, a formative latent variable is a much simpler construct, measured without error, 
that can be operationalized using either a single or a few empirical measurements. In a 
formative latent variable, the causality is assumed to flow from the indicator(s) to the 
variable, implying that the latent variable is conceptually not the cause, but represents the 
effect of the indicator (s) (Roy et al. 2012). The indicators of a formative latent variable need 
not be correlated with each other (Bollen and Lennox 1991). Consequently, an indicator for a 
formative latent variable cannot be removed without affecting the definition of the variable. 
Formative relationships are represented in a SEM path diagram by arrows that flow outwards 
from one or more indicators into a latent variable (Hair et al. 2014). Typical formative latent 




variables are operationalized using measurements that can be measured accurately, and that 
cannot easily be distorted by the respondents’ beliefs, perceptions, and attitudes (Bollen and 
Lennox 1991; MacKenzie et al. 2005). Because they are assumed to be accurately measured, 
the reliability and validity of formative variables are not tested using PLS-SEM. Accordingly, 
in Figure 16, there were no formative variables, because none of the variables was assumed 
to be accurately measured, and the testing of reliability and validity of the variables was an 
essential part of the evaluation. 
7.3.5 Evaluation of Measurement Model 
The measurement or inner model consisted of the relationships between the indicators and the 
latent variables, computed using composite factor analysis, which unlike alternative methods 
(e.g., principal component analysis) assumes that the latent variables are correlated with each 
other. The quality criteria to evaluate each latent variable in the measurement model depicted 
in Figure 16 were as follows:  
(a) Good construct validity, indicated by consistently strong factor loading coefficients (> 
0.5) for all of the indicators that were specified to operationalize the latent variable. 
(b) Good discriminant validity, indicated by weaker cross loading coefficients for the 
indicators that were not specified to operationalize the latent variable. 
(c) High convergent validity, indicated by Average Variance Explained (AVE) > 0.5).  
(d) Good internal consistency (composite reliability coefficient > 0.7). Lower values would 
indicate that the validity and reliability of the latent variable are not acceptable, justifying the 
exclusion of weak reflective indicators (Hair et al. 2014). 
7.3.6 Evaluation of Structural Model 
The structural or outer model consisted of the relationships between the latent variables. It is 
essential that the structural model constructed using SEM is parsimonious, meaning that it is 
not over-specified with too many endogenous variables that are correlated with each other 
(Hair et al. 2010b). Multicollinearity (i.e., a high level of correlation between endogenous 
variables) results in over-specification. Multi-collinear endogenous variables which 
effectively measure the same construct must be combined or eliminated to avoid redundancy. 
The method recommended by Hair et al. (2014) was used to test for multicollinearity, and 
thereby ensured that the model was not over-specified. A multiple regression equation was 
constructed with Adoption (of Cloud Computing) as the dependent variable, and the variables 




listed in Table 7-1 as the predictors. The Tolerance and VIF statistics were computed. 
Multicollinearity was indicated if Tolerance < 0.2 and VIF > 5.  
The validity of the structural model was evaluated using the path coefficients and the R2 
value. The path coefficients (represented by the symbol β) were standardised values ranging 
from -1 through 0 to +1, which were equivalent to the standardised partial regression 
coefficients in a multiple linear regression model. The statistical significance of each path 
coefficient was estimated by bootstrapping, based on the Monte Carlo method. The item 
scores were randomly sampled with replacement for 5,000 times with 203 cases in each sub-
sample. The mean and standard error was computed for each path coefficient. If the t-statistic 
(where t = mean/standard error) was > 1.960 (i.e., the critical value of the t-statistic for a 
population with an infinite number of degrees of freedom) then the path coefficient was 
significantly different from zero at the conventional 0.05 or 5% level of significance (Hair et 
al. 2014). 
Another criterion for the evaluation of the structural equation model was the effect size (R²). 
Esposito Vinzi et al. (2010,p.57) stated that “R2 values take into account the fit of each 
regression equation in the structural model.” The R2 value represented the proportion of the 
variance in Adoption (of Cloud Computing) that was explained by the four factors. The 
interpretation of R2 followed the criteria of Ferguson (2009) where R2 =0.04, representing 
the “RMPE” or “recommended minimum effect size representing a practically significant 
effect for social science data”; whilst R2 = 0.25 represented a “moderate effect” and R2 = 
0.64 represented a “strong effect”.  
7.3.7 Characteristics of the Respondents 
As a separate analysis to PLS-SEM, the characteristics of the 203 respondents to the 
questionnaire were summarised, specifically regarding their personal information, company 
information, and adoption of CC. The response data were analysed using the “Frequencies’ 
procedure in SPSS, and frequency distributions (counts and percentages) for each category 
were tabulated. 
7.3.8 Descriptive Analysis 
As a separate analysis to PLS-SEM, a factor analysis and a reliability analysis were 
conducted using SPSS for all the variables listed in Table 7-1 that were incorporated as 




indicators in the PLS model. The variables were then analysed using the “Descriptives” 
procedure in SPSS to estimate the minimum, maximum, mean, standard deviation, and 
skewness. The frequency distributions of the variables were analysed to determine whether 
they were normally distributed or skewed. Skewness implied that the distribution free PLS-
SEM approach was preferred, instead of the CB-SEM approach which assumes normally 
distributed variables.  
7.4 Results  
The results are presented in three sections (a) Characteristics of Respondents; (b) Descriptive 
Analysis; (c) Evaluation of the Measurement Model; (d) Evaluation of the Structural Model. 
7.4.1 Characteristics of Respondents 
The personal information provided by N = 203 respondents is summarised in Table 7-2. Most 
(74.8%) of the respondents were either Managing Directors/Owner Managers/CEOs (n = 103, 
50.7%) or General Managers (n = 49, 24.1%). In response to the question “When it comes to 
IT decisions for your business, are you…”, the majority (86.2%) of the managers replied that 
they were either the primary decision maker (n = 116, 57.1%) or that they were involved in 
the decision process (n = 59, 29.1%). 
Table 7-2 Personal Information (N = 203 respondents) 
Question Response  n % 
1. What is your 
position in the 
company? 
Managing Director/ Owner Manager/ CEO  103 50.7 
General Manager  49 24.1 
Department Manager 23 11.3 
Other Manager 28 13.8 
2. When it comes to IT 
decisions for your 
business, are you? 
The primary decision maker  116 57.1 
I am involved in the decision process  59 29.1 
I am consulted on the decision, but I am not the 
primary decision maker  
11 5.4 
I work in a team of people who take part in the 
decision-making process  
17 8.4 




The company information provided by N = 203 respondents is summarized in Table 7-3. 
Their companies were located across all regions of Australia, with the highest frequencies 
located in the Metropolitan regions of NSW (n = 51, 25.1%); VIC (n = 40, 19.7%); and QLD 
(n = 27, 13.3%). The legal structures of their organizations included Proprietorships (n = 81, 




39.9%); Corporations (n = 34, 16.7%); Partnerships (n = 29 , 14.3%); and LLCs (n = 9, 
4.4%).  
Table 7-3 Company Information (N = 203 respondents) 
Question Response n % 
3. Where is you company located? NSW - Metropolitan  51 25.1 
NSW - Regional  24 11.8 
VIC - Metropolitan  40 19.7 
VIC - Regional  12 5.9 
QLD - Metropolitan  27 13.3 
QLD - Regional  20 9.9 
WA - Metropolitan  9 4.4 
WA - Regional  3 1.5 
SA - Metropolitan  12 5.9 
SA - Regional  1 0.5 
NT- Metropolitan  1 0.5 
NT- Regional  1 0.5 
Tasmania- Metropolitan  1 0.5 
Tasmania- Regional  1 0.5 
4. What is the legal structure of your 
organisation? 
Proprietorship  81 39.9 
Partnership  29 14.3 
LLC  9 4.4 
Corporation  34 16.7 
Other  35 17.2 
I do not know  15 7.4 
5. How many employees does your 
organisation have? 
1-4  97 47.8 
5-19  42 20.7 
20-199  64 31.5 
6. How many years has your 
organisation been in business? 
< 1 years  10 4.9 
1-3 years  47 23.2 
4-6 years  38 18.7 
> 6 years  108 53.2 
7. What is your organisation annual 
turnover? 
< $2 Million  143 70.4 
$2-10 Million  44 21.7 
$11-50 Million  14 6.9 
>$50 Million  2 1.0 
8. What is the market scope for your 
firm? 
Local  76 37.4 
Regional  36 17.7 
National  54 26.6 
International  37 18.2 




Services 54 26.6 
Technology 46 22.7 
Manufacturing 14 6.9 
Construction 12 5.9 
Finance 9 4.4 
Retail 9 4.4 




Trading 8 3.9 
Real Estate 8 3.9 
Consulting 6 3.0 
Agriculture 5 2.5 
Mining 4 2.0 
Insurance 3 1.5 
Education 3 1.5 
Medical/Healthcare 3 1.5 
Transport 3 1.5 
Arts 2 1.0 
Entertainment 2 1.0 
Non-for-Profit 2 1.0 
Graphic Design 1 0.5 
Photographic 1 0.5 
Publishing 1 0.5 
Sport 1 0.5 
Tourism 1 0.5 
Translating 1 0.5 
The number of employees in each company ranged from 1 to 199 with 1 to 4 the most 
frequent (n = 97, 47.8%). The companies had been in business from 1 to > 6 years, and the 
most frequent time was > 6 years ( n = 108, 53.2%). The annual turnover of most of the 
organizations was < $2 Million (n = 143, 70.4%). The market scopes of the firms ranged 
from Local (n = 76, 37.4%), to Regional (n = 36, 17.7%), and National (n = 54, 26.6%), to 
International (n = 37, 18.2%). The firms operated across a very wide range of industries, 
classified into 24 groups, of which the most frequent, representing 49.3%, were Services (n = 
54, 26.6%) and Technology (n = 46, 22.7%).  
The information provided by N = 203 respondents regarding the adoption of CC is 
summarised in Table 7-4. The most frequent category of Current Engagement was Not 
Considering (n = 84, 41.4%) and relatively few (n = 34, 16.7%) had already adopted services, 
infrastructure or platforms of CC. A substantial proportion (n = 67, 33%) were not expecting 
to adopt it in the future, whilst the remainder had either already adopted CC, or were 
expecting to adopt it in the next 1 to 5 years.  
Table 7-4 Adoption of Cloud Computing (N = 203 respondents) 
Question Response n % 
10. At what stage of CC 
adoption is your 
organisation currently 
engaged? (Current 
1. Not considering.  84 41.4 
2. Currently evaluating (e.g., in a pilot study).  39 19.2 
3. Have evaluated, but do not plan to adopt this 
technology . 
16 17.9 




Engagement). 4. Have evaluated and plan to adopt this 
technology.  
30 14.8 
5. Have already adopted services, infrastructure 
or platforms of CC.  
34 16.7 
11. If you’re expecting that 
your company will adopt 
CC in the future. How fast 
do you think it will 
happen? (Expected 
Engagement). 
1. Not expecting to adopt in the future. 67 33.0 
2. More than 5 years.  21 10.3 
3. Between 2 and 5 years.  21 10.3 
4. Between 1 and 2 years. 38 18.7 
5. Less than 1 year.  23 11.3 
6. Have already adopted services, infrastructure 
or platforms of cloud computing. 
33 16.3 
12. What Information 
Systems has your firm 
adopted? (all that apply).* 
Basic Internet services (email and web).  160 78.8 
Web site with simple e-commerce functions.  87 42.9 
Web site with advanced e-commerce functions.  45 22.2 
Transaction Processing Systems such as Payroll, 
Order Tracking  
63 31.0 
Decision-Support Systems such as: Sales region 
analysis, cost analysis, etc...  
36 17.7 
Management Information Systems such as Sales 
management, inventory control, etc. 
41 20.2 
Executive Support Systems such as profit 
planning, Manpower planning, etc. 
7 3.4 
Other (e.g., Storage/Backup; Data sharing). 6 3.0 
13. Has your firm adopted 
or considers adopting any 
CC services from those 
listed below? (all that 
apply).* 
Individual software packages.  72 35.5 
Infrastructure services such as storage, network 
capacity.  
63 31.0 
A complete operating system and software 
package available via cloud services.  
37 18.2 
Security services in the cloud.  29 14.3 
Not applicable. 75 36.9 
Other (please specify).  5 2.5 
14. Which of the following 
CC types has your firm 
adopted or considers 
adopting? (all that apply).* 
Public cloud. 57 28.1 
Private cloud. 68 33.5 
Hybrid cloud. 24 11.8 
N/A.  77 37.9 
* Note: Frequencies of the options for these questions do not add up to 100% because more 
than one option (all that apply) could be selected from the list. 
All the companies had adopted Information Systems of which the most frequent were Basic 
Internet services (n = 160, 78.8%), Transaction Processing Systems (n = 63, 31.0%), and 
Web site with advanced e-commerce functions (n = 45, 22.2%).  
The firms had already adopted or were considering adopting several CC services, including 
Individual software packages (n = 72, 35.5%) and Infrastructure services (n = 63, 31.0%). A 




complete operating system and software package (n = 37, 18.2%) and Security services (n = 
29, 14.3%).  
The firms had already adopted or were considering adopting different CC types, including 
Private cloud (n = 68, 33.5%), Public cloud (n = 57, 28.1%) and Hybrid cloud(n = 24, 
11.8%). 
7.4.2  Descriptive Analysis 
The sample size was N = 203 respondents, with no missing values for any items. The results 
of a principal components factor analysis and reliability analysis of the indicators listed in 
Table 7-1, that were incorporated in the PLS model as first order constructs, are presented in 
Table 7-5. Factor item loadings and reliability were computed for indicators with two or more 
items, but could not be computed when there was only one item (denoted N/A = not 
applicable). 






















1 At what stage of cloud computing adoption is your 
organisation currently engaged? 
N/A N/A 
  
Expectation 1 If you’re expecting that your company will adopt 
cloud computing in the future. How fast do you 
think it will happen? 
N/A N/A  
Risk Factors Security  
Concerns  
3 Using cloud computing services increases the 
degree of our company’s concern with data.  
0.910 0.886 
Using cloud computing services increases the 
degree of concern for customers with data.  
0.912 
Using cloud computing services increases the 
degree of concern about privacy in cloud 
computing. 
0.887 
Privacy Risk 2 Adoption of cloud computing services that are 
provided from outside our country’s border would 
lead to a loss of our privacy due to different 
privacy legislation.  
0.960 0.916 
We might lose control over our data that is stored/ 
hosted by cloud computing service providers at 






Cost Savings 3 The benefits of cloud computing services are 
greater than the costs. 
0.904 0.884 
Cloud computing technology reduces energy costs 
and environmental costs.  
0.895 
Cloud computing services maintenance costs are 0.904 





Relative Advantage 5 Using cloud computing allows users to manage 
business operations in an efficient way. 
0.813 0.928 
Using cloud computing services enables us to 
accomplish tasks more easily. 
0.906 
Using cloud computing services improves the 
quality of the work we do. 
0.900 
Using cloud computing services offers us new 
opportunities. 
0.871 
Using cloud computing services increases our 
productivity. 
0.911 
Compatibility 4 Using cloud computing services is compatible 
with all aspects of our work.  
0.914 0.927 
Using cloud computing services is completely 
compatible with our current business operations.  
0.932 
Using cloud computing services fits into our work 
style.  
0.926 
Cloud computing is compatible with the existing 




Trialability 2 Before deciding whether to use any cloud 
computing service applications, we were able to 
properly try them out. 
0.943  0.875 
We were permitted to use cloud computing 
services on a trial basis long enough to see what it 
could do.  
0.943 
Prior Experience 2 Overall, our firm has extensive technical 
knowledge about technologies similar to cloud 
computing. 
0.942 0.872 
Cloud computing services were a familiar type of 
technology to use. 
0.942 









3 It is not essential for the top management to be 
involved in cloud computing services requirement 
analysis.  
0.836 0.828 
It is not essential for the top management team to 
be involved in reviewing a consultant’s cloud 
computing recommendations. 
0.907 
The top management team has nothing to do with 
the cloud computing adoption project monitoring. 
 
0.845 
Innovativeness of the 
Firm 
2 We like to experiment new information 
technology. 
0.919 0.814 
Among our peers, we are usually the first to try 
out new information technologies. 
0.919 







4 It is essential to have sufficient technical support 
before cloud computing adoption.  
0.904 0.912 
It is essential to have sufficient technical support 
after cloud computing services adoption.  
0.930 
It is essential to have sufficient technical training 
provided by a cloud computing service provider.  
0.891 
A good relationship with other parties in the 
project (CEO, users, consultant, advisor) is 
important. 
0.834 
Market Scope 1 What is the market scope for your firm? N/A N/A 




All of the indicators for the first order constructs were reliably measured using 2 to 5 items 
(Cronbach’s alpha = 0.814 to 0.928). The high item loadings (λ = 0.813 to 0.960) provided 
statistical evidence for the validity of the constructs.  
 The descriptive statistics (minimum, maximum, mean, standard deviation and skewness) for 
each variable, after compositing the constituent item scores listed in Table 7-1 by averaging, 
are summarised in Table 7-6.  
Table 7-6 Descriptive Statistics (N = 203) 
Variables Min Max M SD Skew 
Compatibility 1 7 4.37 1.25 -0.58 
Cost Savings 1 7 4.32 1.19 -0.56 
Engagement 1 5 2.46 1.55 0.54 
Expectation 1 6 3.14 1.88 0.20 
External Support 1 7 5.10 1.05 -0.19 
Firm Size 1 3 1.84 0.88 0.32 
Innovativeness of the Firm 1 7 4.21 1.35 -0.49 
Market Scope 1 4 2.26 1.14 0.22 
Prior Experience 1 7 4.11 1.33 -0.45 
Privacy Risk 1 7 4.90 1.20 -0.09 
Relative Advantage 1 7 4.41 1.15 -0.63 
Security Concerns  1 7 4.75 1.18 -0.40 
Top Management Support 1 7 3.66 1.34 -0.22 
Trialability 1 7 4.28 1.26 -0.27 
The 7-point item scores for the four factors (ranging from 1 = “Strongly disagree” to 7 = 
“Strongly agree”) tended to be negatively skewed (skew = -0.19 to -0.63) with relatively high 
mean scores (M = 3.66 to 4.90) reflecting the respondents’ tendency to consistently endorse 
the higher ends of the item scales (> 3.5). This tendency could possibly be associated with 
response bias (e.g., acquiescent, extreme, and or social desirability). The possibility of a high 
level of measurement error, associated with response bias, implied that is was essential to test 
the reliability and validity of the reflective latent variables when conducting PLS-SEM.  
 Firm Size ranged widely, with the ordinal scores ranging from 1 < 4 employees up to 3 > 20 
to 199 employees (M = 1.84). The ordinal scores for Market Scope also ranged widely from 1 
= “Local” to 4 = “International” (M = 2.26). The two indicators measuring adoption of Cloud 
computing services tended to be positively skewed, reflecting the respondent's tendency to 
consistently endorse the lower end of the item scales (< 3.5). The ordinal scores for Current 




Engagement ranged widely from 1 = “Not considering” to 5 = “Have already adopted 
services” (M = 2.46, skew = 0.5). The ordinal score for Expected Engagement ranged from 1 
= “Not considering” to 6 = “Have already adopted services” (M = 3.14, skew = 0.20). 
Because PLS-SEM, unlike CB-SEM, makes no assumptions with respect to the distributional 
and measurement characteristics of the data, PLS-SEM was more applicable than CB-SEM to 
analyse the skewed and possibly biased distributions of the ordinal level variables collected 
using the self-report instrument. 
7.4.3 Descriptive Analysis of the Participant Profile and Cloud Computing Adoption 
This section provides more comprehensive analysis by combing various aspects of the 
analysed questions in order to obtain more insights from the data. This will provide a useful 
visualisation of the research using the demographic and the CC adoption questions. To 
achieve this goal, Tableau Analytics version 9.3 was used. 
7.4.3.1 Firm Size and Cloud Services Adopted  
Figure 17 illustrates the percentage of the ‘Total Participants’ for each ‘Cloud Service 
Adopted” broken down by Firm Size (no. of employees) and Cloud services adopted. Colour 
shows details about Cloud services adopted. The view is filtered based on Cloud services 
adopted. The Cloud services adopted filter excludes the ‘other’ services. Percents are based 
on the whole table. It is evident that there was a variation in the preference of the cloud 
services adopted depending on the firm size. For instance, micro and small size firms were 
more attracted to adopting individual software packages, whereas medium size firms were 
more interested in the adoption of infrastructure services such as storage and network 
capacity. ‘A complete cloud operating system’ and ‘software package’ were the least adopted 
services or had minimal importance within the micro firms, while security services was the 
least adopted service for both small and medium-sized firms.  
 
 



















7.4.3.2 Firm Size Effect in the Adoption of Information Systems and Cloud Services 
The dashboard represented by Figure 18 illustrates an integrated view of the relationships 
established by the analysis of an organisation’s size and its influence on the adoption of IS 
and CC services. It appears that the bigger the size of the firm, the more advanced and 
sophisticated ‘IS’ and CC solutions it ‘adopts’ or ‘plans to adopt’ in the future. For example, 
medium-sized firms (20-199 employees) showed interest in adopting ‘cloud infrastructure 
services’ along with more sophisticated computerised systems such as transitions processing 
systems, management information systems, decision-making systems, and executive 
information systems. Micro (1-4) and small (5-19) firms, however, were more keen on 
adopting ‘individual software cloud packages’ and ‘basic Internet and website with simple e-
commerce functions’ arrangements. 
Figure 18 Firm Size vs. IS and Cloud Services Adopted 
 




7.4.3.3 Firm Size and Cloud Type Adopted  
Figure 19 exhibits the percentage of the ‘Total participants’ for each ‘Type of cloud’ broken 
down by ‘Firm size’ (no. of employees). Colour shows details about ‘Type of cloud’. The 
view excluded the ‘Not applicable’ answers from the participants. Percents are based on the 
whole table. It is emerging that the tendency of the ‘cloud type adopted’ in small and medium 
firms is parallel, while it was slightly different with the micro firms. In small and medium 
firms, the adopted ‘cloud deployment models’ based on volume were private, public, and 
hybrid respectively, while the sequence of importance in micro firms was distinct and started 
with the public, private, and ended with hybrid cloud. Additionally, public and hybrid clouds 
had a relatively similar significance level of consideration in small firms.  
Figure 19 Firm Size and Cloud Type Adopted 
 




7.4.3.4 Industry and Cloud Type Adopted  
Figure 20 shows the percentage of the ‘Total Sum of Participants’ for each ‘Type of cloud’ 
broken down by ‘Industry’. Colour shows details about ‘Type of cloud’. Percents are based 
on the whole table. The view illustrates a comparison of four industries which represent the 
highest number of participants in the study. Technology and manufacturing industries 
adopted or considered adopting a private cloud, while service firms were more inclined to 
adopt public cloud and construction firms had more interest in hybrid cloud. It is evident that 
the choice of ‘cloud type’ differed from industry to another.  
Figure 20 Industry and Cloud Type Adopted 
 
 




7.4.3.5 Industry and Cloud Services Adopted  
Figure 21 displays the percentage of the ‘total participants’ for each ‘cloud services’ adopted 
broken down by ‘Industry’. Colour shows details about ‘Cloud services’ adopted. Percents 
are based on the whole table. This analysis included only the comparison of the top four 
industries based on the ‘number of participants’ in the survey. It is apparent that the different 
industries had different preferences on the ‘cloud services’ they adopted or were considering 
to adopt in the future. For example, the manufacturing sector had adopted and was more 
willing to adopt cloud infrastructure services; while it was ‘cloud individual software 
package’ which caught the attention of both services and technology industries. Construction 
firms placed both ‘cloud infrastructure’ and ‘complete operating systems’ at the same level of 
importance. No participant from the construction industry identified the adoption of ‘cloud 
security services’ or even considered adopting them in the future. 
Figure 21 Industry and Cloud Services Adopted 
 
 




7.4.3.6 Market Scope and Cloud Services Adopted  
Figure 22 presents a percentage of the ‘Total Participants’ for each ‘Cloud services adopted’ 
broken down by ‘Market scope’. Colour shows details about ‘Cloud services adopted’. 
Percents are based on the whole table. Firms with different ‘market scope’ had diverse 
priorities in the ‘type of cloud’ they adopted or ‘prefer to adopt’. Firms with ‘national 
operational scope’ intended to go more with ‘infrastructure services’. However, firms with 
‘local and international scopes’ were more driven by ‘individual software packages’. 
‘Regional firms’ categorised both ‘software packages’ and ‘complete operating systems’ at 
the same level of importance. The extent of ‘security services’ had more importance in firms 
with ‘international operations’ when compared with other ‘market scopes’. 










7.4.3.7 Market Scope and Type of Cloud Adopted  
Figure 23 categorises ‘market scope’ for the firms based on the ‘cloud services adopted’. 
Colour shows details about Market scope. Percents are based on the whole table. Market 
scope influenced the type of cloud companies adopted or intended to adopt. ‘Public cloud’ 
was prevalent with companies with ‘local presence’; while ‘private and hybrid clouds’ were 
preferred by the companies that had ‘national existence’. 









7.4.3.8 Business Experience and Adoption Stage  
Figure 24 shows the ‘business experience’ of the firms filtered by the ‘adoption stage’ of the 
‘Total Participants’ for each ‘current adoption stage’ of the firms. Colour shows details about 
adoption stage. Percents are based on the whole table. As has been mentioned earlier in Table 
7-4, a majority of the companies (n = 84, 41.4%) were not engaged in the evaluation or 
adoption of any CC services. The figure below illustrates that a firm with longer business 
experience (>6 years) had a higher adoption rate; while firms with 1-3 years and 4-6 years are 
more positioned in the evaluation stage of the cloud services. The majority of the businesses 
with < 1 year of experience in the market had already adopted at least one type of cloud 
service.  














7.4.3.9 Firm Structure and Adoption Stage  
Figure 25 illustrates a distinct count of the participants for each ‘firm legal structure’ broken 
down by ‘adoption stage’. Colour shows details about the legal structure of the firm. Firms 
that specified “others” in their answering of the “legal structure” have been excluded from 
this analysis. As discussed earlier, the majority of the SMEs in this study were proprietors. 
The companies with this ‘proprietary legal structure’ had explored and were engaged at 
various stages of CC adoption. A remarkable percentage of SMEs from ‘corporation entities’ 
had adopted CC. A large number of ‘partnership firms’ are currently evaluating the services. 
A significant number of ‘LLCs’ are evaluating and plan to adopt at least one type of cloud 
service. 












7.4.3.10 Current Cloud Adoption Engagement and the Future Expectation  
Figure 26 visualises the percentage of the ‘total participants’ with ‘future expectations of 
cloud adoption’ broken down by ‘the current adoption engagement’. Colour shows details 
about the ‘future expectations'. ‘Not considering’ in the ‘current cloud engagement’ has been 
excluded from this view. Percents are based on the whole table. 37.87% of the companies 
were currently not considering any CC, 4.73% were considering CC within a period of > 5 
years, 4.14% within 2-5 years, 2.37% within 1 and 2 years, and 0.59% were considering it “in 
the future”. The majority of companies that were evaluating CC planned to adopt cloud 
services within 1 to 2 years. While of the companies that stated that they were evaluating and 
planning to adopt, 8.28% would embrace cloud services within 1 and 2 years, and 7.10% 
would embrace it in less than one year. 17.15% of the companies who currently evaluated 
and planned to adopt, would adopt CC in less than 5 years’ time.  
Figure 26 Cloud Adoption Engagement with Reflection on Future Expectations 
 
7.4.3.11 Adoption Stage and Turnover  
Figure 27 reveals the relationship between the adoption stage and turnover. Colour shows 
details about the current adoption stage. It was apparent that firms’ turnovers had an effect on 
the adoption of CC. Firms with high turnover (>$50 million) were in two equal categories, 
either ‘currently evaluating and plan to adopt’ or ‘not considering’. Whereas, most of the 
companies with less turnover (< $ 2 million) were not considering to adopt any services 




(34.98%) followed by the segments of ‘evaluators’ (11.33%), then ‘evaluating and plan to 
adopt’ (9.85%), and the least was the category of ‘evaluating but not planning to adopt’ 
(5.42%). 
Figure 27 Adoption Stage and Turnover 
 
7.4.3.12 Cloud Services Used in each Cloud Type  
Figure 28 shows the ratios of the ‘total participants’ for each ‘cloud services adopted’ broken 
down by the ‘cloud type’. Percents are based on the whole table. For the public cloud, the 
most commonly used cloud service was ‘software packages’. However, for the private and 
hybrid clouds, it was ‘infrastructure services’. The tendency of the usage of cloud services 
within the different cloud types- to some extent- followed the same value pattern.  




Figure 28 Cloud Services used per Cloud Type 
 
7.4.4 The Adoption Drivers in Each Industry  
The colour in Figure 29 shows details about cloud adoption variables in SMEs. The view is 
filtered on the industry type, which excludes other additional types of industries (only the 
main industries are included in the comparison as per the survey, the rest constitute a small 
percentage). The figures indicate that the drivers and obstacles were relatively different 
throughout the various industries. For instance “external support” was the most important 
factor with real estate, services, technology, mining, insurance, and trading. However, it was 
not the same with other industries. With the manufacturing sector, privacy risks followed by 
security risk then external support were the three top considerations. In the finance sector, it 
was found that privacy risk is the top issue concerning adoption, which may be explained by 
the sensitivity of data in this sector. In general, there is a noticeable trending pattern across all 
sectors as can be seen from the figure. Firm size, market scope, and top management support 




appeared to be the least important aspects in all industries; whereas security, privacy and 
external support were the most substantial aspects. 








Figure 29 Cloud Adoption Variables per Industry 




7.4.5 Evaluation of the Measurement Model 
The steps taken to evaluate the measurement model were as follows:  
(1) Evaluation of the construct or factorial validity of the latent variables, indicated by 
consistently strong factor loading coefficients for all of the indicators specified to 
operationalize each latent variable.  
(2) Evaluation of convergent validity, indicated by the Average Variance Explained (AVE). 
(3) Evaluation of the discriminant validity of the latent variables, indicated by the cross 
loading coefficients.  
(4) Evaluation of the internal consistency of the latent variables, indicated by composite 
reliability coefficients. 
7.4.5.1 Construct Validity 
The five latent variables, or factors representing the second order constructs in the PLS model 
(Adoption, Technological, Risk, Organisational, and Environmental) were reflective, 
denoting that they were assessed using a series of positively correlated indicators, where 
causality was supposed to be from the latent variables to the indicators (Edwards and Bagozzi 
2000; Borsboom et al. 2003). No formative variables were used (i.e., consisting of a series of 
measurements, which indicate different attributes of the latent variable, but the measurements 
are not correlated with each other). All the factor loading coefficients (λ) for the indicators 
used to operationalize the reflective latent variables were > 0.5 (λ = 0.526 to 0.954) (see 
Figure 30). 
The criterion for keeping the indicators in the model was that they all had factor loadings 
greater than 0.5. This criterion was based on the recommendation of Hair et al. (2010a) which 
states: “Factor loadings in the range ± 3.0 to ± 4.0 are considered to meet the minimal level of 
interpretation of structure. Factor loadings ± 0.5 or greater are considered practically 
significant”. The solution to the composite factor analysis indicated, therefore, that all the 
specified indicators contributed significantly to the variance in their corresponding latent 
variables, and confirmed the construct validity of the factors. 
7.4.5.2 Convergent Validity. 
The output from SmartPLS, displaying the Average Variance Explained (AVE) for each 
reflective variable, is reproduced in Table 7-7. The AVE values ranged from 0.537 for 




Environmental Factors to 0.901 for Adoption (of Cloud Computing). Good convergent 
validity was confirmed because all the AVE values were > 0.5, meaning that, on average, 
more than 50% of the variance in each latent variable was explained by its respective 
indicators.  








7.4.5.3 Discriminant Validity 
The output from SmartPLS, displaying the cross loadings computed by composite factor 
analysis for all the indicators specified to operationalize each of the five latent variables, is 
reproduced in Table 7-8. Good discriminant validity was indicated because the cross loading 
coefficients for the indicators that were not specified to operationalize each latent variable, 
were consistently weaker than the cross loading coefficients for the indicators that were 
specified to operationalize each latent variable. There was no threat to discriminant validity.




Figure 30 Factor Loading Coefficients in the PLS-SEM Model Computed By SmartPLS 
 




Table 7-8 Cross Loadings (Copy of SmartPLS Output) 
  ADOPTION ENVIRONMENTAL ORGANISATIONAL RISK TECHNOLOGICAL 
Compatibility 0.494189 0.21286 0.615006 -0.0292 0.912875 
Cost Savings 0.380056 0.285098 0.510661 -0.08694 0.890972 
Engagement 0.949152 0.247875 0.388339 -0.12783 0.433228 
Expectation 0.949207 0.218622 0.379442 -0.11837 0.455538 
External Support 0.123376 0.550044 0.11365 0.451684 0.234783 
Firm Size 0.258149 0.199824 0.550157 -0.04797 0.256456 
Innovativeness of the Firm 0.367639 0.236934 0.894286 -0.06402 0.613352 
Market Scope 0.224892 0.888872 0.249823 0.086089 0.216135 
Prior Experience 0.353373 0.220438 0.877497 -0.06838 0.618483 
Privacy Risk -0.1406 0.255392 -0.109417 0.953633 -0.06513 
Relative Advantage 0.431471 0.305905 0.601745 0.010347 0.908335 
Security Concerns -0.07262 0.251191 -0.017748 0.812677 0.075428 
Management Support 0.127917 0.045291 0.525989 -0.10283 0.320721 
Trialability 0.178937 0.167571 0.474112 0.102295 0.640013 
Note: Loadings used to Operationalize each Latent Variable are Highlighted in Bold 




7.4.5.4 Internal Consistency Reliability 
The output from SmartPLS displaying the Composite Reliability Coefficient for each latent 
variable is reproduced in Table 7-9. The reliability coefficients ranged from 0.695 for 
Environmental Factors to 0.948 for Adoption (of Cloud Computing). Good internal 
consistency reliability was confirmed because all the coefficients were > 0.7. There were no 
threats to the reliability of the model.  









Finally, it is worth mentioning that some might argue that the reflective indicators used to 
operationalize Technological Factors were theoretically and conceptually independent, do not 
necessarily correlate with each other, and have independent effects on the DV (i.e., 
Adoption). There is neither evidence to show that they were not correlated, nor any evidence 
to demonstrate that they had independent effects on the adoption of CC. There is, however, 
ample statistical evidence based on composite factor analysis (e.g., AVE = 0.715; Composite 
Reliability = 0.908) to support the operationalization of Technological Factors using 
reflective indicators including Relative Advantage (λ = 0.908), Trialability (λ = 0.604), Cost 
Savings (λ = 0.891), and Compatibility (λ =0.913). These four indicators were found to be 
highly correlated and so they covaried with each other. Technological Factors (and the other 
three second order latent constructs) were identified as linear composites of their constituent 
indicators. 
In summary, a comprehensive set of diagnostic statistics, based on criteria recommended in 
the literature, were presented to validate the four second order latent constructs by the use of 
reflective indicators. These statistics confirmed that the multiple indicators used to 
operationalize each construct were highly correlated and covaried with each other. 
Specifically, there was:  




(a) Strong construct validity (the factor loading coefficients (λ) for the indicators used to 
operationalize the reflective latent variables were greater than 0.5 (λ = 0.526 to 0.949).  
(b) High convergent validity (indicated by AVE > 0.5).  
(c) Good discriminant validity (because the cross loading coefficients for the indicators that 
were not specified to operationalize each latent variable, were consistently weaker than the 
cross loading coefficients for the indicators that were specified to operationalize each latent 
variable).  
(d) Good internal consistency reliability (all the composite reliability coefficients were > 0.7). 
 
7.4.6 Evaluation of the Structural Model 
The evaluation of the structural model was conducted in three steps: (1) test for multi-
colinearity; (2) significance of path coefficients; and (3) evaluation of effect size.  
The statistics to test for multicollinearity computed using SPSS for all the indicators are 
presented in Table 7-10. All the tolerance values were > 0.2 and all the VIF values were < 5. 
Consequently, using the criteria specified by Hair et al. (2014) the model was not 
compromised by multicollinearity, and there was no need to combine or exclude any of the 
indicators to eliminate or take account of the correlations between the indicators.  
Table 7-10 Test for Multicollinearity between Indicators 
Indicator Collinearity Statistics 
Tolerance VIF 
Compatibility .322 3.109 
Cost Savings .314 3.189 
External Support .656 1.526 
Firm Size .847 1.181 
Innovativeness of the Firm .316 3.161 
Market Scope .881 1.135 
Prior Experience .336 2.979 
Privacy Risk .517 1.936 
Relative Advantage .270 3.708 
Security Concerns .541 1.849 
Top Management Support .751 1.331 
Trialability .570 1.753 
 




The path coefficients (β) computed by SmartPLS, measuring the strengths of the predictive 
relationships between the four factors and Adoption (of Cloud Computing), are presented in 
the path diagram in Figure 31. Figure 32 presents the results of t-tests after bootstrapping to 
determine the significance of each path coefficient. The results in Table 7-11 are summarised 
with respect to testing the four stated hypotheses. 
Table 7-11 Testing of Hypotheses 
Hypothesis β t 
H1: Technological Factors are positive predictors of Adoption 
of Cloud Computing 
0.333 4.513* 
H2: Risk Factors are negative predictors of Adoption of Cloud 
Computing 
-0.156 2.482* 
H3: Organisational Factors are positive predictors of Adoption 
of Cloud Computing 
0.133 1.773* 
H4: Environmental Factors are positive predictors of Adoption 
of Cloud Computing 
0.158 2.613* 
Note: Significantly different from zero (p < .05) 
The t-test statistics provided the evidence to support three hypotheses at the .05 level of 
significance:  
H1. Technological Factors are positive predictors of Adoption of Cloud Computing.  
H2. Risk Factors are negative predictors of Adoption of Cloud Computing.  
H4. Environmental Factors are positive predictors of Adoption of Cloud Computing. 
There was insufficient statistical evidence at the 0.05 significance level, however, to support 
H3: Organisational Factors are positive predictors of Adoption of Cloud Computing. The 
strongest predictor was Technological Factors (β = 0.333). Risk Factors (β = -0.156) and 
Environmental Factors ( β = 0.158) were relatively less strong predictors of Adoption. 
Organisational Factors (β ≈ 0) was not found to be a significant predictor of Adoption of CC.  
The R2 value was 0.269, implying that 26.9% of the variance in Adoption of CC was 
explained by the model. Using the criteria of Ferguson (2009), this R2 value implies that the 
results of the statistical analysis have practical significance in the context of social science 
research, with a “moderate” effect size.  




Figure 31 Path Coefficients in the PLS-SEM Model Computed By SmartPLS 
 
 




Figure 32 Significance of Path Coefficients in the PLS-SEM Model (T-Test Statistics) Computed By SmartPLS 
 





Examining the factors influential in the adoption of CC is a vital procedure for organisations 
due to its implications for leveraging companies’ competitiveness and performance. This 
study embraced an integrative theoretical framework, merged with the TOE framework 
envisioning the organisational perspectives, and the DOI theory exploring the features of CC. 
The findings confirm that technological factors, risk factors, and environmental factors 
influence the adoption of CC. Surprisingly, organisational factors are not significant causes in 
the adoption. This contradicts the findings of other studies that stated the significance of 
organisational factors in the adoption of innovation (e.g. Dwivedi et al. 2009; Oliveira et al. 
2014). Furthermore, Low et al. (2011) found that two organisational factors (i.e., top 
management support and firm size) out of three (the third factor was technology readiness) 
were influential in the adoption of CC in high-tech industries. There are two studies 
concerning cloud SaaS adoption which have findings similar to those of this study with 
respect to the insignificance of organisational factors (Erisman 2013; Mangula et al. 2014). 
The findings also show that the drivers and obstacles to CC adoption are not always the same 
in different industries (see Figure 29). Additionally, combining various demographical 
aspects (e.g., firm size, industry, market scope, and business experience) of the study with CC 
adoption dimensions (e.g., cloud types adopted, cloud services adopted, and current cloud 
adoption engagement) yielded different results (e.g., see Figures 17, 19, and 22). This implies 
that demographic aspects within the same categorization (e.g., firm size) have variable rates 
in the adoption of CC. 
From the results of this study (see Table 7-4, question 13), it is apparent that the cloud 
services adoption pattern of the three common cloud services SaaS, IaaS, and PaaS by the 
Australian SME is following the global CC revenue distribution indication as shown by the 
ITCandor (2015) survey. 
7.5.1 Technological Factors (H1) 
The four technological factors; relative advantages, cost savings, compatibility, and 
trialability, were found to be significant contributors to CC adoption. The relative advantages 
in managing business operations more efficiently, accomplishing tasks more accurately, 
improving the quality of work, providing new opportunities, and increasing productivity are 




identified as the most useful features of this study. This finding is equivalent to other similar 
studies in the literature (Gangwar et al. 2015; Johnson 2015; Powelson 2012).  
Relative advantages were found to be significant across different industries, and its rank of 
importance compared to the other factors varies according to the perspective of various 
industries. For instance, it is the sixth most important factor in the service sector and the 
fourth in the technology sector among the total number of twelve factors of this study. A 
similar finding was also confirmed by (Oliveira et al. 2014). However, a study by Lin and 
Chen (2012) which investigated the adoption of CC in high-tech firms found that relative 
advantages of CC were “not obvious to IT professionals” therefore they were “hesitant to 
adopt cloud solutions”. 
Cloud cost savings in relation to its cost-benefit analysis, the lower maintenance cost of the 
technology, and lower energy and environmental costs, are the expenses that have been 
evaluated in this study. Results show that the reduction in these costs by using CC are 
beneficial for firms. This factor is useful for all types of industries. The finding is consistent 
with other similar studies that concluded that cost savings were an influential driver in the 
adoption of cloud technologies. This is in agreement with other similar studies investigating 
various industries adopting diverse technologies (Thiesse et al. 2011; Sangle 2011; Thong 
1999; Premkumar and Roberts 1999; Oliveira and Martins 2010).  
Compatibility with the in-house systems of the firms is an important driver for cloud 
adoption. The other compatibility dimensions that have been investigated in this study are 
compatibility with work aspects, compatibility with the business operations, and fitness of 
cloud solutions with the firm’s working style. So this research addressed both the 
organisational culture and the technological resources. This is a positive driver for all firms, 
and it was found to be the 2nd highest concern, after external support, for the real estate 
industry. It was also a concern of the majority of the participants in the 1st phase study. This 
finding is consistent with the innovation adoption literature (Cooper and Zmud 1990; Wang 
et al. 2010). In CC applications, the factor was found to be a major concern in the opinion of 
nineteen IT professionals in Taiwan, as reported by (Lin and Chen 2012). It was further 
investigated by manufacturing and retailing firms (Wu et al. 2013b) and with high-tech 
organisations (Low et al. 2011) and found to be significant. On the other hand, compatibility 




was found to not be significant in some other studies (Borgman et al. 2013; Low et al. 2011). 
These mixed findings suggest the need for further research to reach to a conclusive result. 
Trialability is a positive driver in the adoption of cloud solutions. This factor was measured 
by considering the firm’s satisfaction during the trial period and the proper utilisation of the 
cloud solutions. This factor is useful for all types of SMEs. In the previous studies, it was 
found to be significant for various ICT innovations and contexts such as enterprise systems in 
SMEs (Dwivedi et al. 2009), Internet usage in teaching (Martins et al. 2004), and online 
technologies in education (Mohamad Hsbollah et al. 2009). 
7.5.2 Risk Factors (H2)  
Security concerns are the hindrances to CC adoption in all industries. They are one of the 
main obstacles identified by participating firms from all the various industries in this study. 
Several scholars arrived at a similar conclusion about the security issues with CC from 
different perspectives (e.g. Catteddu and Hogben 2009; Koehler et al. 2010; Armbrust et al. 
2010; Babcock 2010). This researcher believes that investigating this factor was useful, partly 
because of the nature of the technology provision as a multi-tenancy environment. This has 
the potential to increase security vulnerability (Schneiderman 2011; Shen and Tong 2010). 
Identifying the security issues is crucial for CC adoption. This research highlighted this factor 
by exploiting the case of Australian SMEs. Businesses worldwide still believe that security is 
one of the main barriers to CC adoption, according to recent surveys (SolarWinds 2016; 
HarvardBusinessReview 2015). 
Privacy risks that are associated with the provision of cloud services from outside are of great 
concern for Australian firms. Additionally, the loss of control over the data that is hosted in 
the overseas data centre is also an anxiety with all SMEs. Some industries such as 
manufacturing, finance, and construction believe that privacy issues are the highest risks in 
the adoption of cloud-based solutions. Similar results were claimed by (Catteddu and Hogben 
2009). Other studies have found that privacy and data confidentiality are the main concerns in 
CC (Armbrust et al. 2010; Zhang et al. 2010). 




7.5.3 Organisational Factors (H3) 
All the four organisational factors identified in this study are positively related to cloud-based 
solution adoption. The four factors are top management support, innovativeness of the firm, 
firm size, and prior IT experience.  
 
Top management support is statistically proven to be important. Top executive involvement 
in analysing the requirement of CC is crucial for the firm. Reviewing consultant’s 
recommendations on cloud solutions and monitoring the adoption projects are the focal tasks 
which require the support of top decision makers. These are the measurement items that have 
been evaluated in this study. This factor is one of the recognised attributes in the DOI theory. 
This result is consistent with the findings of (Lin and Lee 2005; Wang et al. 2010) about the 
value of this factor in providing sufficient resources for the adoption of innovation, re-
engineering, and change process. Furthermore, Dwivedi et al. (2009) also stated the 
importance of top management support for the adoption of enterprise systems by SMEs in the 
North-West of England. 
The innovativeness factor, covering experimenting with technological innovation and the 
firm’s enthusiasm in trying new technologies, is one of the drivers in the acceptance of cloud 
solutions. This factor is important in all kinds of SME industries covered in this research. 
Various studies have confirmed similar results about the perceived characteristics of SMEs in 
the adoption of ICT (Ritchie and Brindley 2005; Thong 1999; Agarwal and Prasad 1998). 
Firms from all three specified size categories; micro, small, and medium, have influence in 
the adoption of cloud computing. This study also showed that the larger the firm size, the 
more complex is the ‘IS’ it adopts, and the more advanced are the CC services it adopts or is 
willing to adopt in the future (see Figure 18). This can be explained by the pressure on an 
organisation with a larger size to implement the latest technologies in order to remain 
competitive in the market. The finding implies that there is a diversification in the cloud 
computing adopted by different firm sizes, could be linked with the diversification in the 
requirements of the businesses in several other aspects such as market size and type of 
industry. This factor was found to be vital in the prior CC adoption studies regarding different 
organisation types such as SMEs (Abdollahzadegan et al., 2013) and with different industries 
such as high-tech industry companies (Low et al. 2011). As a new insight, this study found 




that this factor has low influence and it is the least important factor in all SME types (except 
for the mining industry). Even in the mining industry, it is the second before last, with a 
relatively small difference in importance from the least important (i.e., market scope) (see 
Figure 29). This could be because other factors have an overwhelming impact on the 
adoption which reduces the impact of firm size. 
Prior IT experience of similar technologies, and specific familiarity with CC is a driver 
toward embracing the CC. This finding is in line with other previous studies in ICT 
innovation adoption (Plomp et al., 2014, Wymer and Regan, 2005, Al‐Qirim, 2005, Ettlie, 
1990, Thong, 1999). 
7.5.4 Environmental Factors (H4) 
Under this dimension, two factors are presented and discussed: external support and market 
scope. 
External support factor is one of the important drivers in CC adoption. It receives the highest 
priority in industries such as services, technology, real estate, and mining. In the previous 
literature, there have been mixed findings of the significance of this factor. For example, 
DeLone (1988) and Dwivedi et al. (2009) found that external support is not important to the 
success of IS projects. While other studies have found that this factor does play an important 
role in the adoption of innovation (Gatignon and Robertson 1989; Kwon and Zmud 1987; 
DeLone 1981). Organisations would likely have more confidence and willingness to take 
advantage of the innovation when they are backed up with adequate support from its 
provider. 
Market scope was found to be an influential factor in the adoption of cloud solutions. This 
factor was measured based on four classifications of firms’ market scopes including local, 
regional, national, and international. The impact of this factor is lower if compared with the 
other 12 factors investigated in this study. In most of the industries, it appeared to be the 
eleventh factor in the rank of importance. It was even the least significant factor in the mining 
industry (Figure 29). This could be explained by the fact that mining industries usually 
operate in a specific region with limited spreading across different geographical locations. 
This finding is similar to the findings of other scholars in their examination of ICT innovation 
adoption (Zhu et al. 2003; Hitt 1999; Zhu et al. 2006a). It also matches the findings of (Hitt 




1999) in his study about information technology and firms. The findings of this research in 
some ways also corresponds to the argument of (Hitt 1999), who claimed that highly 
diversified and less vertically integrated firms have a higher requirement for IT investment.  
7.6 Contributions 
This chapter presented and validated a model about the CC determinant factors in the 
acceptance of CC by Australian SMEs. The findings of this study can benefit different 
stakeholders, including CC services providers, to improve the deliverability of their services 
to their customers.  
For example, providing competitive data centres within the country’s borders will increase 
the trust and confidence of the service providers and reduce the concerns about privacy and 
security of the organisations. Also, disseminating awareness of the CC services can increase 
the rate of adoption. Close communication between the services providers and their clients 
can help in satisfying the customers’ needs and solve their concerns as well as provide better 
services.  
Regulators and policymakers can use the insights of this study to build supportive 
infrastructure for this technology and disseminate awareness about the knowledge of CC to 
Australian SMEs.  
Most importantly, SMEs decision makers can gain further understanding of the technology 
and the sector regarding the influential factors behind the adoption of CC in Australia and 
make a knowledgeable decision on their planning about CC.  
7.7 Conclusion of the Quantitative Study  
This chapter addressed the determinants that influence the decisions of Australian SMEs in 
adopting CC services. In this study, technological factors were found to be positive predictors 
in the adoption of CC. The risk factors were negative predictors, and environmental factors 
were positive predictors in the adoption of CC. There was insufficient statistical evidence 
about the significance of organisational factors. The strongest predictor was Technological 
Factors (β = 0.333). Risk Factors (β = -0.156) and Environmental Factors (β = 0.158) were 
relatively less strong predictors of Adoption. Organisational Factors (β ≈ 0) was not found to 
be significant predictors of adoption of CC.  














"Choices are the hinges of destiny."  




8 Cloud Computing Adoption Decision Modelling: A Conjoint 
Analysis  
CC is an emerging technology that promises competitive advantages, significant cost savings, 
enhanced business processes and services, and various other benefits to enterprises. Despite 
the rapid technological advancement, the adoption of CC is still growing slowly among 
SMEs. This chapter presents a model to support the decision-making process, using a multi-
criteria decision method PAPRIKA for the socio-technical aspects that have an impact on 
SME’s CC adoption process. Due to the multifaceted nature of the CC adoption process, the 
evaluation and selection of various cloud services and deployment models have become a 
major challenge. This chapter presents a systematic approach to evaluating CC services and 
deployment models. We have conducted discrete choice experiments or conjoint analysis (as 
it is formally known) with five SME decision makers as part of the distribution process of 
this decision modelling based on predetermined criteria. With the help of the proposed 
model, cloud services and deployment models can be ranked and selected based on their 
economic values, advantages, compatibility with in-house systems, integrability & 
manageability, security & privacy concerns, reliability, availability, features & management. 
The adaptability and the feasibility of the proposed method in CC adoption are demonstrated 
with five real-world cases. 
This chapter presents the 3rd study of this thesis, and it is organised as follows: 
(1) Section (8.1): Introduction.  
Section (8.2): Modelling the cloud adoption process.  
Section (8.3): Research method. 
Section (8.4): Results & discussion.  
Section (8.6): Limitations & future research opportunities.  
Section (8.6): Conclusion of the decision modelling chapter. 
8.1 Introduction 
The SME sector is one of the major business entities that has benefited from CC services 
(Dillon and Vossen 2014; Carcary et al. 2014). Practitioners in SMEs are facing a tough 
decision on the selection of CC services for their business activities. This is because the 
adoption decision shifts from measuring the fit between CC service and the SMEs’ business 
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activity, to a comprehensive analysis of all potential factors that can influence the CC service 
adoption and utilisation. Examples of those influential factors are from the benefit-driven 
perspective (e.g., improved efficiency, increased availability, fast deployment, and elastic 
scalability) (Oracle 2010), and the risk-driven perspective (e.g., security concern, privacy 
issues, and information loss) (Wu et al. 2013a; Daniel et al. 2014; Dutta et al. 2013). Thus, 
the adoption of CC services in SMEs is a complex process which requires the consideration 
of multi-criteria decision-making.  
Australian SMEs are the main contributors to the Australian economy (ABS 2013). Cloud 
computing can leverage the economic growth of this sector with the existence of the 
necessary factors such as stable market conditions, trusted regulations, and experienced 
manpower (McKinnar and Kathage 2014). The advent of CC could provide SMEs with the 
opportunity to explore new markets and provide efficient customer services. The technology 
can help in reducing the drawbacks of the traditional IT investments regarding high-cost 
requirements for systems procurement, implementation, and experimentation. Although there 
have been an increasing number of studies in recent years investigating CC adoption in SMEs 
(El-Gazzar 2014; Oliveira et al. 2014; Hsu et al. 2014; Carcary et al. 2013a), a review of the 
related literature indicates that there is a dearth of studies of multi-criteria decision-making 
approaches for the adoption of CC services in SMEs (Yang and Tate 2012). Two issues arise 
for SMEs when they plan to make cloud adoption decisions: (1) What options of cloud 
solutions are available to these SMEs? And what variables were determinants in making 
those adoption decisions? (2) What are the decision criteria associated with these alternatives 
to determine the most suitable choice for their particular requirement?  
To fill this gap, this chapter presents a multi-criteria CC service adoption decision model for 
SMEs and validates this decision model by anchoring to the method of Potentially All 
Pairwise RanKings of all possible Alternatives (PAPRIKA). To evaluate the proposed model, 
we designed a conjoint analysis distribution activity (preference survey), which was 
distributed electronically to several decision makers in Australian SMEs. The findings of this 
research show a hierarchical ranking of the importance of different factors that SMEs are 
concerned about for CC service adoption. The alternatives: cloud services (i.e., SaaS, PaaS, 
and IaaS) and their deployment models (i.e., Public cloud, Private cloud, and Hybrid cloud) 
were achieved and ranked. 
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The following sections describe the CC service adoption decision model. Section 3 shows the 
method of validating the multi-criteria decision model. The results of conjoint analysis and 
the discussion of the findings are then presented in Section 4. Section 5 shows the study 
limitations and opportunity for improvement of the model. Finally, Section 6 concludes the 
thesis. 
8.2 Modelling the Cloud Adoption Process 
This section discusses the process of establishment of the relevant criteria and levels. The 
criteria, levels, and the alternative solutions are then presented. 
8.2.1 Model Design  
The development of a decision model for the cloud adoption decision-making process was 
implemented based on researchers’ previous three studies:  
(1) Literature review.  
(2) 15 semi-structured interviews which included 4 CC services providers, 4 SME CC 
adopters, 4 prospectors, and 3 non-CC adopters.  
(3) 203 stratified survey studies among SMEs in different sectors across Australia. The target 
population in the qualitative and quantitative studies were SME decision makers in the 
adoption of new technologies.  
 
The insights obtained from all those sources of studies have been the feed or the building 
blocks in constructing the decision model for CC. Some of the attributes have been modified, 
and some have been discarded to fit in the context of the PAPRIKA methodology because the 
process of developing the criteria and their descriptive levels (see Figure 33) is different from 
the process of conducting the quantitative study. For example, with this methodology, it is 
not possible to use Likert scale measurement because decision modelling is different. 
Furthermore, the wording and design of the decision model followed a different system. This 
is explained in Figure 33. This is a trial for providing organisations with a framework to 
assist them in making their decision process more informative and easier. The model was 
then tested by five SME decision makers to ensure that it was functioning properly and 
determine whether there were any opportunities for improvement to be considered for the 
future. In the earlier study, an initial model was simulated with two different scenarios (one 
scenario was more concerned about security and privacy issues, and another one was more 
concerned about the advantages offered by cloud services over the security concerns) and 
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found to match the predefined criteria with their associated alternatives, which proved that 
the model was functioning properly (Al Isma'ili et al. 2015). This motivated this researcher to 
experiment on the tuned model with real-world cases. 
Designing a decision model requires first identifying the goals or alternatives or the necessary 
solutions for the decision maker to rank and select among them. Then specifying the criteria 
(attributes) and their level of importance to the alternatives. Table 8-1 below illustrates some 
of the relevant influential factors (attributes) that have been found in the researcher previous 
work. Table 8-2 presents the modified variables in this study and their origin from the 
previous studies for more illustration of the above discussion. 
Table 8-1 Conceptual Attributes of the Decision Model 
Attributes Definitions from CC perspective 
Economic value The extent to which CC is perceived to be economically viable to 
use. 
Compatibility The degree to which CC is viewed as consistent with the existing 
values, past experience, and needs of potential users. 
Integrability & 
manageability 
The degree to which CC is perceived as integrable and 
manageable. 
Security & privacy The perceived security and privacy concerns of CC due to the 
occurrence of data loss. 
Reliability & 
availability 




The perceived features & management of CC services. 
Adoption decision  Investigated status of CC services adoption decision. 
Table 8-2  Decision model attributes and their closer equivalents    
Attributes Correspondents in the quantitative & qualitative studies  
Economic value Cost savings and relative advantages  
Compatibility Compatibility  
Integrability & 
manageability 
Compatibility, trialability, and prior IT experience  
Security & privacy Security and privacy  
Reliability & 
availability 
Relative advantages, security, and privacy 
Features & 
management  
Relative advantages  
Adoption decision  Adoption of cloud computing 
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Table 8-3 explains the alternative CC deployment models and services. This was adopted 
from (Saripalli and Pingali 2011). 
Table 8-3 Alternative Solutions  
Alternatives (goals) Explanation 
Public IaaS: System VM images hosted on IaaS public cloud. 
Public IaaS: Storage Storage cloud by a public vendor. 
Public PaaS Platform to build apps and workflows. 
Public SaaS Application hosting on a public platform. 
Private IaaS VMs and storage hosted on private cloud. 
Private PaaS Dev platforms on demand on a private cloud. 
Private SaaS Applications hosted on a private cloud. 
Hybrid IaaS Part of the VMs or storage hosted on public IaaS, rest is on 
 premises private. 
Hybrid PaaS Part of the workflow hosted on public PaaS, while the rest is 
 on-premises private. 
Hybrid SaaS Part of a distributed app hosted on public SaaS, while the rest 
 is on-premises private. 
Source: Adopted from (Saripalli and Pingali 2011) 
Figure 33 below demonstrates the study’s constructed decision model with its various setup 
levels starting from left to right.  
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This model design took into consideration achieving a selection of alternative goals based on 
considering additional factors such as solution cost and service trust, and with a provision for 
a budget constraint control if required to be input by the user. The attributes level ranking 
starts from the top (lowest ranked) and runs down (highest ranked). For example, for the 
“cloud advantages” attribute, the excellent level has the highest rank and weak level has the 
lowest rank. 
This section described the process of eliciting the relevant criteria for use in the preference 
survey. The next section will discuss the methodology used to conduct this research. 
8.3 Research Method 
Decision-making is the process that most of the time involves selecting the optimal solution 
among a set of possible alternatives. The choice decision in uncertain or risky situations 
usually involves scoring and ranking of alternatives. For this thesis, the PAPRIKA approach 
was used to design and develop a decision modelling framework (Hansen and Ombler 2008). 
Using PAPRIKA methodology requires having two main components: criteria and 
alternatives. Modelling the cloud adoption decision-making process was implemented by 
using two methods: (1) literature review, and(2) collecting expert opinions by designing an 
appropriate survey. In this way, a set of criteria were identified within the context of this 
research. These criteria create the foundation of the value model for a set of alternatives that 
need to be ranked corresponding with each criterion. 
The PAPRIKA method uses pair-wise preferences evaluation based on a trade-off process 
through the selection of one of the three options: 1- pair one is better than pair two; 2- pair 
two is better than pair one; 3- both pairs are equal (Figure 34). The value model or the 
preference values are represented by the relative importance or “weight” of the criteria that 
are calculated via mathematical methods (i.e., linear programming). The relative importance 
of each criterion is obtained from its highest ranked category, and the total of all the highest 
categories in each criterion is equal to 100%. Cost-benefit calculation is another useful 
measure that can be considered in the scoring of alternatives through Pareto analysis, which 
provides an additional “value for money” evaluation tool for the final selection of 
alternatives. The PAPRIKA pointing system allows the use of criteria which can be either of 
a quantitative nature (e.g., number of employees and experience) or qualitative nature 
(technological factors, organisational factors, and environmental factors) in the adoption of 
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CC. Non-categorical criteria can also be represented differently, as appropriate to the case 
study (e.g., low rank, medium rank, and high rank). 
 
Figure 34 Example of a Pair-Wise-Ranking Trade-Off Question for Scoring the Value Model 
Presented in Graphical User Interface 
 
PAPRIKA uses the ‘pair-wise ranking’ method for the ranking of alternatives. This is in 
contrast with most other decision facilitator methods which use ‘scaling’ or ‘ratio’ 
measurements for ranking of preferences. For example, the Analytical Hierarchy Process 
(AHP) relies on a scaling method which is based on 1 to 9 points and evaluating which of the 
two defined criteria are more important in this scale system. With the PAPRIKA method, 
users are allowed to choose one alternative between just two, which is an easier and natural 
like the normal daily human decisions. PAPRIKA can process any number of pair-wise 
rankings of the hypothetical alternatives required by decision makers. Therefore, the 
PAPRIKA method allows for a greater sense of confidence in decision-making. Below is 
“The CC Choice Model Process”. 
(1) Setup: identifying the concepts and the activity mode. The activity mode for this decision 
model is “Part-worth utilities”- and it is about discovering the participant’s representation 
of the relative importance (weights) of the attributes.  
(2) Attributes: developing the relevant criteria for the concepts with its associated level of 
options.  
(3) Concepts: these are the alternatives, after considering the relevant attributes.  
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(4) Choices, Part-worth utilities, and Ranked options: at this stage, the administrator 
conducts testing of the model before distributing it for activities.  
(5) Decision: this is a conjoint survey mode. It involves the distribution process of the survey 
by means of emails and sing-up web pages. Participants make their decisions based on 
trading-off between two attributes each time. The outcome of this step is the presentation 
of the participant’s representation of the relative importance (weights) of the criteria to 
them (completed preference values). 
(6) Ranked concepts: presentation of the ranked concepts including all the attributes and the 
other specified concepts as a complete decision model. 
(7) Selection: choosing among the presented concepts with an option to specify a budgeting 
constraint based on requirements.  
This thesis used the PAPRIKA scoring method, running through its environment 1000Minds 
software, and not other methods for the following reasons:  
(1) It is user-friendly.  
(2) It is less complex as a pairwise comparison is defined by two criteria.  
(3) It generates individual weights for every decision-maker which can be easily combined.  
(4) The decision survey designed is clear, direct, and cost-effective. 
(5) The survey format is robust, clear, and easy to follow.  
(6) 1000Minds is the only software that supports PAPRIKA method (Ombler and Hansen 
2012). 
8.3.1 Survey  
The online survey for this thesis was constructed using 1000Minds software (Ombler and 
Hansen 2012). Then it was distributed via the same platform to several SMEs for the purpose 
of testing the applicability of this study designed model.  
Respondents were asked to choose which of two hypothetical criteria on CC (Figure 34) they 
preferred. They had the option to select ‘they are equal’ and‘skip this question for now’. 
Respondents could finish the survey once they started, or resume at any time if they had a 
break, by following the personal invitation link which they had received in their email. 
Respondents also had the opportunity to undo their answers and re-answer. The software 
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updates the responses automatically for on-time analysis. Using this method of surveying is 
cost-effective due to its minimal administration costs in comparison with the traditional mode 
of off-line face-to-face surveying. 
Regarding the reliability of the process, this researcher did test it himself before 
disseminating it to the participants. The results matched the expectations based on the 
identified criteria and their matching alternatives. However, there was one issue identified in 
the way respondents made their decisions. For example, respondents may have selected any 
of the options without a careful reading of the question, just to finish the questionnaire faster. 
This issue is shared between all other forms of surveys, particularly long and complex 
surveys, which might lead to participants’ loss of interest (De Vaus 2013). In this research 
methodology, this issue was not significant, because respondents attended to only two criteria 
at a time (the task is less complicated) and the average number of questions respondents have 
to answer was 30. 
8.3.2 Respondents  
The companies’ contact details were obtained from an online database, namely 
“FindTheCompany” (FindTheCompany 2016)16. Employing the search criteria of businesses 
that were private, had 1-199 employees, and came from different industries across Australia, 
the result was 312,725 SMEs. The survey was distributed randomly to forty organisations, 
which were selected randomly from this database, of whom only five finished the complete 
survey. The responses from the five cases obtained in this study are sufficient to achieve the 
objective of this study in testing the usefulness and the applicability of the followed method 
and the developed decision model following the guidelines presented in other relevant studies 
(Bera et al. 2011; Abbasi and Chen 2008; Rowley 2002; Von Alan et al. 2004). Table 8-4 
presents the participant progress in the survey activity.  
Table 8-4 Participants’ Progress 
Progress Participants 
Excluded from activity 0 
Email not sent yet (or no address) 0 
Email sent, not started yet 40 
Started (not finished yet) 3 
Finished 5 
                                                 
16 FindTheCompany [http://listings.ftb-companies-au.com/]. 
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One of the aims of this study is to evaluate the applicability of the method and the developed 
model. Therefore, the number of collected cases were sufficient for this purpose, and a larger 
number of respondents would not make any difference in this context. The developed model 
can be used in the future for detailed analysis of a larger scale population. At this stage, the 
model serves as a proof of concept for the proposed decision-making model, but not a 
detailed quantitative analysis. Table 8-5 below presents the participant's details with respect 
to their role, business type, the number of employees, and their current adopted cloud 
services. 
Table 8-5 The Five Participant's Details 
Participant Gender Role Business Employee Adopted 
ID   type number services 
141109 Male Director IT 13 Webmail & 
     storage 
141057 Male CEO Finance 7 Webmail & 
     application 
140957 Male Managing Retail 21 webmail 
  Director    
140943 Male Director Services 8 webmail 
140958 Male Company Business 16 Webmail & 
  Manager services  CRM 
8.3.3 Cloud Computing Services & Deployments Choice Modelling  
This model used conjoint analysis activity that was distributed to five SMEs from different 
business activities. Organisations revealed their utility values, represented by the relative 
importance (weights) of conjoint attributes for the decision model. A model is a tool for 
Conjoint Analysis, also known as a Discrete Choice Experiment for Multi-Criteria Decision-
Making (MCDM). 
Practically, the developed model supports three activities: (1) discovering decision-makers' 
part-worth utilities, (2) ranking concepts, and (3) selecting concepts. Ranking and selecting 
concepts are not in the scope of this thesis. The original model ranking was established by the 
researcher’s own intuition, which was based on the qualitative and quantitative studies 
conducted by the researcher and also from the insights gained from the previous literature. 
Some relevant definitions of some terminologies at this point include: 
• Concepts: the alternatives that consist of a group of levels (e.g., Public Cloud IaaS, 
Private Cloud PaaS). 
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• Part-worth utilities: values that indicate the relative importance (weights) of the 
attributes. 
8.3.4 Choice Model Activity Steps  
In discovering SMEs part-worth utility values (which were achieved via decision makers 
answering questions which involve trade-offs between the attributes), the following main 
steps have been carried out: 
Step1: Attributes 
Development of the attributes and their relevant ranking levels with the possibility of re-order 
of attributes and re-rank of levels. 
Step2: Concepts (alternatives) 
This activity involves entering the combinations that have been considered for each of the CC 
services and deployment model types. 
Step3: Choice, part-worth utilities, and ranked choices 
SME’s decision makers were asked a sequence of simple questions based on selecting 
between two hypothetical concepts (CC services) presented on two attributes per question 
and involves a trade-off. As a result, ‘part-worth utilities’ of the attributes are generated. 
They indicate the relative importance (weights) of the attributes. Lastly, based on the decision 
maker’s part-worth utilities and the way concepts have been rated, the decision model ranks 
the concepts from highest to lowest according to their ‘total utilities’ (scores out of 100). 
8.3.5 Distributed Process  
The decision-making process was created through inviting various random SME’s decision 
makers to undertake an online preference survey (conjoint analysis), which is embedded in 
the model itself, to reveal their individual preferences. The results can be visualised 
individually for each participant and also for a group of participants. The model has survey 
managing tools such as electronic distribution of surveys by emails, checking participant’s 
progress, and sending reminders. 
8.4 Results & Discussion 
This section will report the results of the preferences that have been established by the five 
companies that have completed the survey. As mentioned earlier, the concepts have been 
ranked according to the researcher’s previous studies, literature review, and his intuition and 
knowledge. This activity can be handled by the model with real-world cases of SMEs if 
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needed. However, the activity was not considered a direct application and within the scope of 
this study. The main activity for consideration in this thesis is the conjoint analysis. The 
report classifies the results as follows. 
8.4.1 Part-Worth Utilities and Attributes Rankings  
Utility values symbolise the relative importance (weights) of the attributes – presented by the 
attribute rankings (Table 8-7). Each attribute's weight relates to the % value for its highest 
level (bolded, Table 8-6) – and the radar chart (Figure 35) visualises the attributes weight. 





Table 8-6 Utility Values (Preference Values) 




































Median Mean SD 
  Economic value 
1 100.0% Low 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
2 200.0% Medium 6.9% 13.4% 18.4% 13.9% 14.8% 13.9% 13.5% 3.7% 
3 300.0% High 8.5% 26.8% 23.7% 27.8% 29.0% 26.8% 23.2% 7.6% 
  Cloud advantages (productivity, functionality, performance ..., etc.) 
1 100.0% Weak 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
2 200.0% Average 16.2% 13.0% 18.4% 14.2% 14.2% 14.2% 15.2% 1.9% 
3 300.0% Good 32.3% 26.0% 21.1% 28.1% 16.9% 26.0% 24.9% 5.4% 
4 400.0% Excellent 45.4% 39.0% 30.9% 42.3% 25.7% 39.0% 36.7% 7.3% 
  Security & Privacy concerns 
1 100.0% High 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
2 200.0% Medium 4.6% 0.4% 0.7% 0.9% 0.5% 0.7% 1.4% 1.6% 
3 300.0% Low 6.2% 0.8% 1.3% 1.1% 1.1% 1.1% 2.1% 2.0% 
  Cloud services feature & management 
1 100.0% Average 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
2 200.0% Good 7.7% 2.8% 6.6% 5.4% 2.7% 5.4% 5.0% 2.0% 
3 300.0% Excellent 12.3% 5.7% 8.6% 13.6% 8.2% 8.6% 9.7% 2.9% 
  Cloud services reliability and availability 
1 100.0% Average 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
2 200.0% Good 13.8% 6.5% 4.6% 5.4% 2.7% 5.4% 6.6% 3.8% 
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3 300.0% Excellent 15.4% 12.6% 9.2% 8.0% 13.7% 12.6% 11.8% 2.8% 
  Control (Integrability & Manageability) 
1 100.0% Low 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
2 200.0% Moderate 4.6% 1.2% 10.5% 2.8% 9.8% 4.6% 5.8% 3.7% 
3 300.0% High 8.5% 2.4% 17.8% 5.1% 12.0% 8.5% 9.2% 5.4% 
  Compatibility with in-house hardware & software 
1 100.0% Average 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
2 200.0% Good 3.1% 6.5% 2.6% 1.4% 4.9% 3.1% 3.7% 1.8% 




8.4.2 Explanation of Utility Values 
In fulfilling the ethical considerations, the conjoint analysis survey activity was anonymous. 
For this reason, all participants were identified by a unique ID number generated by the 
model. For a given participant (e.g., No.141109), the value of the highest-ranked level (i.e., 
bolded, Table 8-5) for each attribute indicates that attribute's importance relative to the other 
attributes (for that particular participant). For instance, if the highest level of attribute 
“economic value” is worth 8.5% and the highest level for attribute “cloud advantages” is 
worth 45.4%, then the latter attribute is more important than the former attribute by 36.9%. 
From these values, it can also be stated that the importance of the attribute “economic value” 
to the participant is 8.5%, while for the attribute “cloud advantages” it is 45.4%. 
Nevertheless, it is perfectly correct that the relative importance of an attribute will be based 
on the extensiveness of the identified level for the attributes. Precisely, the comprehensive 
and more relevant the levels, the more appropriate were the attributes to the decision activity. 
Besides this, the attribute utility value between the lowest and highest levels represents both 
the attribute’s relative importance and the levels’ performances in relation to the highest 
level. This is the reason why ‘middle’ values are smaller than the bolded values. Median and 
mean values and rankings are calculated for participants on average as a group. Standard 
Deviation ‘SD’ applying the 'n' method generated on all participant values.  
The additional visualisation charts and tables provided in this section are some of the tools 
that are generated by the model, which can help decision makers to get a clearer picture of the 
situation and make a more informed decision.  
The radar chart and other tables and charts in this section are useful visualisation tools for 
understanding the utility values in Table 8-6. Table 8-8 presents the ranking of the attributes. 
Participants’ rankings of each attribute are also presented. Mean and median values and 
rankings are the established averages for the group. 
Table 8-7 illustrates each attribute’s weight, corresponding to the % value for its highest level 
(illustrated in Table 8-6). The table shows the relative importance of attributes to each other 
in cross relationships by mean weights. In another word, it represents the marginal rate of 
substitution of the column attributes for the row attributes. For instance, (row 1, col7: 17.4) 
shows that cloud advantages were more important to participants for 17.4 than the security 
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and privacy issues and (row 7, col1: 0.1) show that security and privacy issues constitute only 
0.1 of importance to the cloud advantages. 










































































































































Cloud advantages    1.6 3.1 3.8 4.0 4.9 17.4 
Economic value 0.6   2.0 2.4 2.5 3.1 11.0 
Cloud services reliability and availability 0.3 0.5   1.2 1.3 1.6 5.6 
Cloud services features & management 0.3 0.4 0.8   1.1 1.3 4.6 
Control (Integrability & Manageability) 0.2 0.4 0.8 0.9   1.2 4.4 
Compatibility with in-house hardware & software 0.2 0.3 0.6 0.8 0.8   3.6 
Security & Privacy concerns 0.1 0.1 0.2 0.2 0.2 0.3   
 
The ranked attributes with all the mean and median ranks for all the participants, are listed in 
Table 8-8 and presented graphically in Figures 35 and 36. 





































Median* Mean**  
Cloud advantages (productivity, functionality, 
performance ...etc) 1.0 1.0 1.0 1.0 2.0 1.0 1.2 
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Economic value 4.5 2.0 2.0 2.0 1.0 2.0 2.3 
Cloud services reliability and availability 2.0 3.5 4.0 4.0 3.0 3.5 3.3 
Cloud services features & management 3.0 5.0 5.5 3.0 6.0 5.0 4.5 
Control (Integrability & Manageability) 4.5 6.0 3.0 5.0 4.0 4.5 4.5 
Compatibility with in-house hardware & software 7.0 3.5 5.5 6.0 5.0 5.5 5.4 
Security & Privacy concerns 6.0 7.0 7.0 7.0 7.0 7.0 6.8 
*The median value of each attribute is calculated by arranging the ranks for the attribute from 
lowest to highest and choosing the middle value. 
**The mean rank is the average rank and is calculated by adding all the ranks for that 
particular attribute and dividing by the total number of participants (i.e., five). 
The radar chart (Figure 35) illustrates the attributes’ weights; each coloured line in the chart 
represents the participant’s preference on the attributes. The thicker black line in the radar 
chart below represents the mean value. Each one of the coloured lines represents an attribute 


















Figure 35 Radar Chart of Attribute Weights 
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It can be observed from the chart (Figure 35) that cloud advantages received the highest mean 
weight of 36.7%, whilst security and privacy concerns had the lowest mean weight of 2.1%, 
which indicates the degree of significance of these attributes through the collective decision-
making process that was established by the five decision-makers. The model can be used for 
individual or collective decision-making processes. It depends on the design of the model and 
the objective that is intended to be achieved in the decision-making process. 
The advantages that are provided by CC services, such as functionality and performance, 
have the highest value based on the preference ranking of the participants. Whereas, security 
and privacy were found to be of the least concern in the decision to adopt CC services (Figure 
36 and Table 8-7). 













Table 8-9 provides a representation of the utility values shown in Table 8-6. These values, or 
weights, sum to 100% (i.e., 1). The values present each attribute’s importance relative to the 
other attributes and their significance to the participants. It is evident that ‘cloud advantages’ 
with a value of 0.367 has the highest level of relevance among the other attributes. 
Table 8-9 Normalised Criterion Weights and Single Criterion Scores (Means)  
Attributes Attribute weight Level Single attribute 
 
(sum to 1) 
 
score (0-100) 
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Cloud advantages (productivity, 






        




        




        




        




        






Figure 36 shows a visualised picture of the attributes’ mean value functions that demonstrate 
the importance of cloud services productivity and functionality features over other attributes. 
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Security and privacy were considered by participants to be the least important factors in their 
decision process for the adoption of cloud services. 
8.4.3 Ranking of Concepts  
The tables and figures in this section present the results of the rankings of the entered 
concepts (alternatives) for the 5 participants on their group decision scenario on their 
selection of the CC services and deployment models activity. 
Figure 37 shows the rankings of the 11 concepts ordered and normalised by mean rank. The 
coloured lines represent the concepts, and the middle blue line represents the mean values. 
Each alternative is determined based on the criteria, taking into account the preferences of the 
decision makers and the measurement scale. Each criterion is evaluated with a coefficient of 
importance (weight). 
Figure 37 Participants Rankings of the 11 Alternatives 
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Participant’s preference decisions are illustrated in Table 8-7 from the most suitable options 
(concepts) to the least suitable option (concepts) based on their inputs in the preference 
survey. 
Table 8-10 shows the Spearman’s Rank Correlation Coefficient (rs) results. This tool 
calculates the extent of similarity of 2 rankings of concepts and ranges between 1 and -1. 
Three of the participants have a (rs) with mean value = 1 which makes their rankings 
identical. The other two participants (ID 141057 and ID 140943) with a (rs) value = 0.740 for 
each of them have a greater degree to an identical as the value is close to number 1. The total 
(rs) with a mean value of all the participants = 1. In other words, the participants have an 
agreement with each other to a relatively large extent. 
Table 8-10 Rankings (Mid-Ranks) of the 11 Concepts 
  PARTICIPANT   
















































Private IaaS 0.0 0.0 0.0 0.0 0.0 2.0 
Private PaaS 0.0 0.0 0.0 0.0 0.0 2.0 
Private SaaS 0.0 0.0 0.0 0.0 0.0 2.0 
Hybrid IaaS -1.2 1.8 -1.2 1.8 -1.2 6.2 
Hybrid PaaS -1.2 1.8 -1.2 1.8 -1.2 6.2 
Hybrid SaaS -1.2 1.8 -1.2 1.8 -1.2 6.2 
Public IaaS- System 1.2 -1.8 1.2 -1.8 1.2 6.8 
Public PaaS 1.2 -1.8 1.2 -1.8 1.2 6.8 
Public SaaS 1.2 -1.8 1.2 -1.8 1.2 6.8 
Public IaaS-Storage 0.0 0.0 0.0 0.0 0.0 10.0 
Status quo (not to adopt)- Legacy IT 0.0 0.0 0.0 0.0 0.0 11.0 
 Spearman's rank correlation with median 
ranking 1.000 0.740 1.000 0.740 1.000 1.000 
8.4.4 Decision model  
Table 8-11 presents the final complete decision model achieved by the 5 participants who 
























































































































































































































































































































































Private IaaS High  Excellent  High  Excellent  Excellent  High  Excellent  1st= 2 88.5% 3 3 3 3 
Private PaaS High  Excellent  High  Excellent  Excellent  High  Excellent  1st= 2 88.5% 3 3 3 3 
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Private SaaS High  Excellent  High  Excellent  Excellent  High  Excellent  1st= 2 88.5% 3 3 3 3 
Hybrid IaaS Medium  Good  Medium  Good  Good  Moderate  Good  4th= 5 71.4% 2 2 2 2 
Hybrid PaaS Medium  Good  Medium  Good  Good  Moderate  Good  4th= 5 71.4% 2 2 2 2 
Hybrid SaaS Medium  Good  Medium  Good  Good  Moderate  Good  4th= 5 71.4% 2 2 2 2 
Public IaaS- System High  Good  Low Average Average  Low  Good  7th= 8 66.4% 1 1 1 1 
Public PaaS High  Good  Low Average Average  Low  Good  7th= 8 66.4% 1 1 1 1 
Public SaaS High  Good  Low Average Average  Low  Good  7th= 8 66.4% 1 1 1 1 
Public IaaS-Storage  High  Average  Low Average Average  Low  Good  10th  10 54.1% 1 1 1 1 
Status quo (not to adopt) 
 Legacy IT  




8.4.5 Selection (Value For Money Model)  
The data in Table 8-10 can be used to prioritise the CC alternatives. For instance, the 
alternatives can be ranked according to their total score or according to ‘other factors’ such as 
solution cost, or service trust could be ranked based on a combination of factors. The Value 
for Money chart (Figure 38) provides decision-makers with an easy interface that contains all 
the variables required to select and prioritise the CC alternatives (Golan and Hansen 
2008).The (x) axis in the chart (Figure 38) represents the solution cost for this case, and it can 
be represented by any other “additional factors” mentioned earlier and presented in Table 8-
10. The vertical (y) axis represents the total score achieved by the participants ranking of 
preference survey. The bubble size and colour represent the alternatives.  
Data can be presented in a different form, depending on its format and the required 
measurement. For example, the total scores for each alternative are calculated by the criteria 
weights and are plotted against ‘solution cost’ (see Figure 38).  
The ‘value for money’ tool can be extended to the decision model for more efficient decision-
making. This may be considered in the expanding of the model with a cost-benefit analysis 
including more concrete economic figures for cloud services in any future studies. More 
precisely, it could be applied to understanding how organisations can budget for these cloud 
services, and what they are getting in comparison to the available solutions. This can be 
achieved by including a selection process with a budgeting option.  
From the 5 cases examined and presented, the model was capable of producing solid results 
and proved to be feasible for the decision-making process. The PAPRIKA method of pair-
wise comparison and trade-off seems to have generated trust among the users towards the 
conducted activities, which therefore led to strong results. This is because PAPRIKA does 
not present the computations to the users, whereas other techniques, such as AHP, require 
users to specify the preference intensity scale. An additional factor is that PAPRIKA’s pair-
wise process is fully viewed and transparent to the users, and it is recorded in the system and 
can be retrieved at any time. Moreover, the results were presented in various ways for better 
analysis and visualisation. 
 




8.5  Conclusion of the Decision Modelling Chapter  
This chapter presented a first multi parameters decision model for ranking of cloud services 
and cloud deployment model. The study demonstrated the applicability of the developed 
decision model by testing it with five SME’s decision makers. The results showed that the 
model could help its users in making a more informed decision about cloud services and 
cloud deployment models. Although the results can be considered quite detailed and 
comprehensive as they are presented via various forms of visualisation to offer a better 
Figure 38 Example of Value For Money Model 
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framework for making a decision, there are additional opportunities for improvement of the 
model. For example, evaluations of CC services providers can be included in the model’s 
‘alternatives’. Also, more real-world preference analysis related to specific industry or 
targeted organisations can be conducted to assess the applicability and properly calibrate the 
model. Moreover, actual costing of services from various service providers could be included 
in the model to provide decision makers with complete information. The dynamic changes 
inherent in cloud technology, and the market condition in terms of supply and demand for 
















“You look out there and there's people that, their day is changed because of your contribution to it.”  









9 Research Overview, Implications, Limitations, and Future 
Research Directions 
This chapter presents the followings: (1) revisitng the research questions and the research 
objectives (section 9.1) (2) the implications of the three conducted studies (sections 9.2 & 
9.3) and (3) limitations and future research directions (section 9.4). 
9.1 Revisiting the Research Questions & Research Objectives 
The three studies (i.e., qualitative, quantitative, and decision modelling study) have been 
discusssed in details in their corresponding chapeters. The purpose of this section is to 
highlight and discuss the main findings of the thesis and directly link them to the research 
questions and the research objectives. 
This research aimed to investigate and answer the following questions: 
• Question one: What are the determinants that influence the decision to adopt CC by 
SMEs? 
• Question two: How can SMEs make better/informed CC adoption decisions? 
On answering the above questions the researcher aimed to reach to the following 
deliverables/objectives: 
1. Providing an integrated theoretical framework for adopting and leveraging the CC 
services for the SMEs to bring benefits and advantages in innovation and enhancing 
business processes. 
2. Developing a conceptual framework to address the research questions. 
3. Ensuring the validity of the theoretical framework empirically. 
4. Determining the influential factors behind CC adoption by SMEs through testing the 
developed conceptual framework empirically with an appropriate sampling size. 
5. Discussing the CC adoption decision from the perspective of SMEs and providing 
practical implications for researchers, company managers, and CC services providers. 
6. Providing a practical methodology using a multi-criteria decision approach (MCDA) 
in designing a decision model that can be utilised by decision-makers to assist them in 
their decision-making concerning the adoption of CC services. 




9.1.1 Question one: What are the determinants that influence the decision to adopt CC by 
SMEs? 
This question was answered by the two mixed method research  (i.e., qualitative and 
quantitative study). The initial stage study was qualitative and its purpose was to generate a 
research model. It was a pre-requisition of the 2nd quantitative study. The purpose of the 
qualitative data collection was to clarify the problems and obtain insights from the SMEs and 
cloud services providers about their perceptions about the influential factors in CC adoption. 
The selected SMEs were in different CC adoption stages. This was planned in order to have 
opinions from SMEs that have different experiences in CC. The quantitative study was the 
larger scale study conducted across Australia using stratified sampling approach. 
Figure 39 Preliminary Research Model: An Integrated Model for Adoption of Cloud 
Computing by SMEs 
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The preliminary research model above (presented in Figure 11, Chapter 4) was investigated 
in the qualitative study. Only twelve factors among the fourteen factors investigated in this 
study found to be significant (results will be summarised in Chapter 10). Complexity and 




competitive pressure were filtered out for further investigation in the main quantitative study 
as they were not found to be significant. The interviews also indicated the significance of two 
new factors which were discovered in this initial exploratory phase. The two new factors 
were privacy risk and cost savings.  
The findings from the interviews helped the researcher to further refine the preliminary 
research model. The refined research model below (presented in Figure 15, Chapter 7) was 
then validated empirically by a large scale country wide survey study. The finding of this 
study will be summaries in Chapter 10. The objectives 1 to 5 mentioned above were achieved 
by this question (i.e, Question one) through the qualitative and quantitative   
Objectives one & two: Integration between TOE and DOI were proposed for the 
investigation of CC in SMEs. TOE suggest that innovation process is influenced by three 
main contextual dimensions, namely, technological factors, organisational factors, and 
environment factors. DOI has been widely applied in the previous innovation adoption 
studies as it has been earlier in this research and its constructs overlapping with the TOE 
framework. Understanding the determinants factors in the adoption is crucial for managing 
innovation and making efficient planning decision by the organisations. This theoretical and 
previous literature understanding led to the development of the preliminary research model.  
Objectives three, four, and five: In the quantitative study the preliminary research model 
was validated empirically on a limited number of SMEs and CC service providers before 
conducting a larger scale survey. The results will be summarised in Chapter 10.. 
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9.1.2 Question two: How can SMEs make better/informed CC adoption decisions? 
To answer this question we applied a MCDA. There are various approaches available as it 
has been reviewed and discussed in Chapter two. The researcher justified the rationality of 
using PAPRIKA method for its applicability of developing a CC adoption modelling for 
scoring and ranking of the various alternatives available to the SMEs decision makers. The 
conceptual attributes (Table 8-1, presented in Chapter 8), the alternative solutions (Table 8-2, 
presented in Chapter 8), and the constructed decision model (Figure 33, presented in Chapter 
8) were presented in Chapter 8. The results were discussed thoroughly in Chapter 8 section 
8.4 and will be summarised in section 10.2.3. The results show that the model could support 
SMEs decision makers in making an enlightening decision about the cloud services and the 
cloud deployment models.  
Table 8-12 Conceptual Attributes of the Decision Model 
Attributes Definitions from CC perspective 
Economic value The extent to which CC is perceived to be economically viable to 
use. 
Compatibility The degree to which CC is viewed as consistent with the existing 
values, past experience, and needs of potential users. 






The degree to which CC is perceived as integrable and 
manageable. 
Security & privacy The perceived security and privacy concerns of CC due to the 
occurrence of data loss. 
Reliability & 
availability 




The perceived features & management of CC services. 
Adoption decision  Investigated status of CC services adoption decision. 
Table 8-13 Alternative Solutions  
Alternatives (goals) Explanation 
Public IaaS: System VM images hosted on IaaS public cloud. 
Public IaaS: Storage Storage cloud by a public vendor. 
Public PaaS Platform to build apps and workflows. 
Public SaaS Application hosting on a public platform. 
Private IaaS VMs and storage hosted on private cloud. 
Private PaaS Dev platforms on demand on a private cloud. 
Private SaaS Applications hosted on a private cloud. 
Hybrid IaaS Part of the VMs or storage hosted on public IaaS, rest is on 
 premises private. 
Hybrid PaaS Part of the workflow hosted on public PaaS, while the rest is 
 on-premises private. 
Hybrid SaaS Part of a distributed app hosted on public SaaS, while the rest 































Objective six: This objective was achieved in Chapter 8 by the decision modelling study. A 
summary of the deliverables of this study will be presented in section 10.2.3. 
9.2 Qualitative & Quantitative Study Implications (Study One & Two - Chapters 6 & 7) 
This thesis produced and validated a CC adoption model. The findings can assist several 
stakeholders: CC vendors, SMEs, technology consultants, and policymakers. For instance, 
providing local data centres with these findings will enhance trust and confidence in the 
service providers and minimise the firm’s worries about privacy and security. 
Correspondingly, disseminating awareness of the CC solutions can raise the level of 
acceptance among these stakeholders. A clear understanding of the customer’s needs can aid 
CSPs in fulfilling and resolving their customer’s concerns as well as offering improved 
services. Policymakers can use this research to construct supportive infrastructure for this 
technology and disseminate awareness about the knowledge of CC to Australian SMEs. Most 
importantly, SMEs can use the findings of this study to make insightful judgments about CC 
adoption. 
 




This study is precisely relevant to Australia due to the significant contribution of SMEs to the 
economic development of the nation. The study has both theoretical and practical 
contributions, as presented below. 
9.2.1 Theoretical Implications  
This research contributes to the growing knowledge in CC adoption literature by analysing 
the determinants influencing the adoption and by highlighting the significant level of various 
factors. The study responded to the research gap about the investigation of the adoption of 
CC in SMEs considering the context of Australian organisations. This is one of the first 
empirical studies which considered investigating CC from various perspectives with 203 
observations across Australia. This study deemed significant due to the fact that Australian 
SMEs sector constitutes 99.75% of the organisation in the country and employees 70% of the 
workforce (ABS 2013). Also, because technologies are important in providing opportunities 
for the advancement of SMEs (Dibrell et al. 2008) . Furthermore, CC can play a vital role in 
reducing the gap and increase competition with larger enterprises through reducing the capital 
constraints and lack of technical knowledge (Michael et al. 2013) This study provided an 
empirical investigation of CC at the organisational level. The study highlights the key factors 
in the adoption of CC. This helps in increasing the awareness of decision makers by showing 
the extent of the impact of the factors. A large amount of previous studies were conceptual 
(e.g., Ghaffari et al. 2014a; IsĂIlĂ 2013; Herrera and Janczewski 2014), and few studies 
considered in applying various dimensions to investigate the adoption of CC. This study 
adopted a multi-perspective approach and responded to the call of (El-Gazzar 2014) for 
further theoretical, methodological, and empirical research in exploring CC adoption.  
Due to the multifaceted nature of CC adoption as it has been observed from the review of 
both academic and industry literature, the researcher is convinced of the suitability of 
applying TOE and DOI theories. These theories have been applied extensively in the IT 
innovation adoption literature (e.g., Thong 1999; Chong et al. 2009; Zhu et al. 2006b; Wang 
et al. 2010)  (refer to Table 3-6, Chapter 3). Previous studies used various contextual factors 
such as the study of (Chong et al. 2009). Zhu et al. (2006b) study about e-business usage 
extended their proposed TOE and DOI integrated model with additional factors including 
cost and security concerns. This research intended to explore these theories in the immature 
Australian CC context and determine whether they were relevant. 




This research provides a theoretical exploration of how the adoption of CC in Australia is 
related to technological factors, risk factors, and environmental factors. Contrary to previous 
studies (e.g., Oliveira et al. 2014; Seethamraju 2015), this current research findings show that 
organisational factors are not significant in the decision to adopt CC. The most influential 
factors were found to be technological factors, risk factors, and environmental factors, 
respectively. No study identified, described, or validated these four constructs (or 
dimensions) in the way that they were modelled in this research. The exploratory nature of 
this research and the new generated model underpins its originality.  
A methodological contribution of the study involved developing a well-defined research 
model through sequential investigation stages starting with literature review, qualitative 
study, and concluding with the survey study. The use of mixed research method was 
extremely useful for achieving concrete validation of the results as recommended by 
(Tashakkori and Teddlie 2010). The research model was assessed for validity, reliability and 
discriminant analysis. It was then demonstrated that the research model provides a rigorous 
foundation for understanding the influential factors of CC adoption. Researchers can use this 
model as a basis for further studies on cloud adoption such as focusing on specific cloud 
services and deployment models. Most of the studies in CC adoption used a single research 
method (e.g., Oliveira et al. 2014; Low et al. 2011; Hsu et al. 2014), and limited studies used 
mixed research method (Trigueros-Preciado et al. 2013). 
The four hypotheses tested in the survey study meant that four paths should point to Adoption 
of CC (as illustrated in Figure 15); consequently, the minimum sample size to conduct PLS-
SEM, according to the criteria of Marcoulides and Saunders, with four paths, is about 70 
respondents (Marcoulides and Saunders 2006). The actual sample size of 203 was therefore 
more than sufficient to conduct PLS-SEM effectively. SEM is also a powerful multivariate 
method incorporating (a) factor analysis, to operationalize latent variables, using multiple 
empirical measurements, known as indicators; and (b) path analysis, to analyse the 
relationships between the latent variables (Kline 2010). SEM is a second generation method 
with many advantages over first generation modelling methods developed nearly 100 years 
ago, such as multiple linear regression (Alavifar et al. 2012b). This, therefore, provided a 
high level of confidence in the results of the study. Section 7.3.1 provided a detailed 
justification on the researcher choice of PLS-SEM and its applicability to this research. 




This research also examined various industries and found that they have different motives for 
CC adoption. This suggests that industry type cannot be used as a control variable in CC 
adoption. The study thus demonstrates the need for further research in analysing the 
determinants of CC at the industry level. Previous studies focused mainly on specific industry 
such as high tech industry (Low et al. 2011) and some on particular cloud services such as 
PaaS as presented by Seethamraju (2015) study. This study was broader in investigating 
different industries and various cloud services. 
9.2.2 Practical Implications  
The new understanding gained from this study regarding the extent of the significance of the 
identified factors, and their impacts on the perspectives of different industries, are guidelines 
for cloud services providers, consultants, SMEs, and policy makers. The thesis contributes 
not only in pointing to the determinants of CC adoption but also can assist in providing 
remedies to prevent these issues to some extent. Stakeholders can use the validated 
framework achieved by this study in aiding CC adoption in SMEs. As has been suggested by 
(Etro 2009; Schubert et al. 2010), increasing adoption of CC can lead to economic growth 
and the creation of new job opportunities and new businesses. Below are the practical 
implications achieved by this study.  
9.2.2.1 Managerial Implications  
The research provides the SMEs decision makers with valuable knowledge about CC. It 
provides them with a roadmap which can help them to minimise their risks in their decisions 
to migrate to CC. It also gives them guidelines on how to approach cloud vendors and 
decrease potential risks. It gives SMEs the opportunity to value their position in CC in 
comparison to other firms and decide on their path forward. It also helps SMEs to select the 
right cloud vendor and the most suitable solutions for their needs. The findings are 
advantageous in appreciating CC and providing managers with a better position in their 
evaluation of cloud services. The insights can provide SMEs with a knowledge base for 
accomplishing favourable cloud service agreements. As a result, this can lead to an easier 
migration to the cloud. The findings contribute with an informative background for decision 
makers to grasp the benefits of CC and avoid as much risk as possible by aligning this 
innovation with their business strategies and considering the market competition pressure. 
The model can help in conducting cost-benefit analyses by the decision makers when 




migrating to the cloud. The better appreciation of CC can ultimately lead to the creation of 
new business models and increase productivity. Cloud solutions can reduce the frustrations of 
managing in-house IT resources and make firms more focused on achieving their core 
objectives of generating profits. Better accessibility to global markets and collaboration are 
some of the important aspects SMEs can achieve by considering the insights of this study. 
Cloud technologies can level the competition between SMEs and large organisations. These 
findings can help decision makers to have a better vision about the aspects of technology, 
risk, organisation, and environment in their decision making. For instance, understanding 
which drivers are the most important in particular industries can help decision makers to 
make better judgments by relating their organisation to their specific industry and evaluate 
the current trend in cloud adoption. It also helps them compare their position in their industry 
with other different industries. More details are provided in the results and discussion 
sections above. This work is particularly useful in helping potential cloud customers to “enter 
the cloud”. Embracing this innovation can increase their productivity by using more 
affordable IT resources. Efficient evaluation of the cloud services, considering the factors 
mentioned in this study and lining them up with the business objectives, can lead to better 
decisions for successful business development. It could result in new business models, 
innovative ways of accomplishing business activities, and efficient delivery of goods and 
services. For instance, using some of the cloud-based applications can provide an 
organisation with a new opportunity for global reach for their sales. Businesses have the 
chance to grasp the advantages offered by CC due to the gained cost savings on cloud 
products and differentiation strengths with the cutting edge technologies. 
Demographic details of the firms (e.g., firm size, industry, market scope, and business 
experience) have an influence on all the aspects that have been investigated in this study. For 
example, the demographic details have an influence on the current adoption stage, cloud type 
adopted, cloud services adopted, and future adoption plans. This is useful for managers to 
appreciate and take into their consideration. Understanding the interrelationship of these 
aspects and aligning them with the business needs are useful for making concrete decisions. 
This study found that technological factors collectively are the top drivers for cloud adoption. 
While surprisingly, the study found that external support, which is an environmental factor, is 
the top driver in cloud adoption. The significance of this factor is evident in many industries. 




Managers should keep this in mind when negotiating their cloud service agreement with the 
providers. It also implies that SMEs are comfortable with receiving more support and training 
for the technology and that they are not confident to use the technology without at least initial 
guidance from the experts. 
9.2.2.2 Implications for Cloud Vendors and Cloud Consultants  
This study helps cloud vendors in understanding why the adoption rate, solution types, and 
drivers are different from industry to industry. Cloud vendors, and other concerned 
organisations such as IT consultants, can better promote the drivers of cloud adoption and 
solve the issues that have been identified by this study, such as security and privacy. Small 
and Medium-Sized Enterprises still seem to have concerns about security and privacy issues. 
Cloud vendors need to take this into their consideration, as this appears to be one of the major 
obstacles to cloud adoption. Cloud vendors can include the assurance of the security and 
privacy of their services in the SLA with their clients. This can engender confidence on the 
customer’s side and ultimately increase the adoption of cloud services. It is becoming vital 
for a cloud vendor to consider where they locate their centres, as customers regard data centre 
locations within the country’s boundaries as better in terms of privacy. As external support 
was found to be the most influential factor in various industries, it is becoming important for 
services providers to ensure they provide better support and after sale services to their clients. 
The study suggests that there is a need for closer communication between cloud vendors and 
SMEs to understand their specific needs and concerns. This interaction can help in clearing 
hanging issues and providing better services. Since trialability of cloud services is an 
important element in embracing cloud services, cloud vendors should consider providing 
adequate trials and responses to the feedback from these trials. This strategy can help them 
also in improving their performance and ultimately the quality of their services. This 
researcher believes that vendor’s engagement in understanding SME needs will increase the 
CC acceptance rate.  
Oliveira et al. (2014) found that the drivers of cloud adoption in SMEs are not the same for 
both manufacturing and services industries. This study is the first attempt to confirm that the 
extent of importance of the various influential drivers discussed in this thesis varies across 
industries, and not only manufacturing and services. The study considered various industries 
including but not limited to manufacturing, services, technology, mining, and construction.  




This study confirmed the significance of all of the four technological factors that have been 
investigated in this study (i.e., relative advantages, cost savings, compatibility, and 
trialability). Understanding this, and understanding that there is still a slow adoption of CC 
(41.4% of the firms are not considering adoption of CC, 41.9% are evaluating it, and only 
16.7% have adopted at least one type of CC) could imply that there is a need for further 
improvement of these aspects. They could be the catalysts for greater cloud adoption when 
they are delivered in an efficient way that meets the expectations of the SMEs in Australia.  
In terms of the cloud’s perceived advantages (i.e., relative advantages factor), the study 
examined its underpinning aspects of managing business operations more efficiently, 
accomplishing tasks more accurately, improving the quality of work, providing new 
opportunities, and increasing productivity. These aspects need to be delivered as per client’s 
expectations. If the service providers are already meeting these aspects, then there may be a 
marketing issue. They could consider establishing closer interactions with their clients and 
improving awareness of the services they offer and their benefits. As it has been mentioned 
earlier in Chapter 7, Lin and Chen (2012) found that this factor was not obvious to their 
interviewees. However, in Australia the case is different. This factor and all the other factors 
related to the CC technology are essential. They are the top influential factors. Therefore, it is 
cloud vendors’ responsibility to ensure the delivery of quality services, and initiate efficient 
awareness and marketing strategies. 
All businesses have an interest in reducing expenditure.The study found that savings in costs 
such as technology acquisition costs, IT maintenance costs, and energy costs are realisable 
for all types of SMEs sectors as a result of adopting CC. Cloud vendors would benefit from 
making these aspects attractive to their clients, by making sure that the services offered are 
affordable and acceptable, and perhaps reassessing their current pricing schemes. 
Compatibility of CC with firms’ in-house systems and their organisational culture (i.e., the 
fitness of CC with the firm’s working style) was found to be one of the major concerns. In the 
real estate industry, it was ranked the second most important factor following the external 
computing support. Therefore, this factor requires special attention from the cloud vendors by 
providing customised solutions and ensuring they are compatible with the firm's working 
culture. 




It is imperative for a cloud vendor to provide not only trials for their service but to ensure the 
trial period is sufficient. Test driving the technology and appreciating what it can do for 
clients can increase their trust and confidence. This ultimately leads to “closing the cloud 
service deal” for the mutual benefit of both cloud vendors and their customers.  
In this study, security and privacy factors were examined for their perceived efficacy as a 
result of using CC. Both are risk factors, and were identified as risks not only in industries 
who rely on sensitive data, such as finance and insurance but also across different industries. 
For instance, in the trading industry, security concerns and privacy issues were the two most 
important factors after external support. This shows that Australian SMEs are aware of the 
impact of these issues. However, this contradicted other studies which found these issues to 
be insignificant, as discussed earlier. It is also worth mentioning the extent of the impact of 
these two factors, compared with other factors across the industries. They are always trending 
in the top levels of significance. Therefore, it is not a matter of speculating that only limited 
industries are sensitive to these issues and others are not. This suggests that these issues are 
crucial, and cloud vendors need to consider them with care. It is evident that cloud vendors 
need to guarantee their clients adequate protection and safeguarding of their privacy. 
Localising data centres within the country’s border is also regularly demanded. Cloud 
vendors’ ability to provide local data centres, combined with competitive rates in comparison 
with external rivals, could be a booster for cloud adoption by Australian SMEs. 
Organisational factors were found not to be significant from the perspective of SME 
executives. This contradicts many other studies, as has been discussed earlier in this thesis. 
This could be due to the confidence that Australian SMEs have in their innovativeness, IT 
experience, and provision of management support to embracing innovation when there is a 
belief that the innovation can bring benefits to the firm if subjected to cost-benefit evaluation. 
This implies that firms have the readiness to accept CC, but they lack trust and confidence in 
the cloud technologies. This is confirmed by the finding that technological factors were 
ranked as the main influential factors behind migration to CC. Firms also have fears about the 
uncertainty of CC on issues such as security and privacy. External support for cloud services 
was found to be the top driver in many industries such as services, technology, and mining. 
However, Market scope (an environmental factor) had the least significant role across all 
industries. This could be explained by the fact that only a small percentage of the SMEs had 




an international market scope (18.23%). All the rest had local (37.44%), regional (17.73%), 
or national (26.60%) scopes. It is vital for cloud vendors to assess all these issues to better 
tailor their services. 
9.2.2.3 Implications for Government and Policy-Makers  
It is up to concerned government bodies and policy-makers to implement proper policies that 
can encourage SMEs to embrace robust cloud solutions. They need to craft broadband and 
improved Internet speed to be accessible to everyone in the country, and most importantly at 
an affordable rate. It is essential to differentiate the pricing policies of Internet connectivity 
and CSPs of this sector, due to its lower characterised investment capabilities, from the other 
economic sectors. It is further crucial for promoting and implementing a benchmark level of 
security and privacy for cloud services offered by the local cloud vendors whenever possible. 
Authorities could consider implementing funding schemes to encourage businesses to move 
to the cloud. They could benefit from other countries’ expertise in this field. For example, the 
Singaporean government funds up to 65% of SME’s development costs if the firms move 
their business information systems to the cloud. The SMEs enjoy a “400% tax deduction and 
60% cash payout” for the first $US 313,000 incurred in the procurement of cloud services 
under their innovation scheme (Poh Mui 2013, p.27).  
The findings provide deep insights, reaching to the level of discussing the interrelationships 
between various factors and their impact in driving or hindering the adoption of CC. Hence, it 
is believed that using these findings and revisiting and implementing reflective regulations 
and policies can boost the adoption of CC and ultimately leverage the country’s economy. 
The analysis and discussion provide a better understanding of this claim; policymakers can 
refer to them as guides for boosting cloud adoption. The analysis showed that there are 
several factors such as firm size, industry type, business experience, and market scope which 
affect the decision to adopt cloud services, cloud types, or even kinds of information systems. 
The study also showed that there is a variation in the relationship between the current status 
of cloud adoption of firms and several other variables such as turnover, firm structure, and 
business experience. The study also identified the cloud services used in different cloud 
types. Most importantly, it identified the important drivers in each industry. Understanding 
all of these aspects can help the authorities in devising efficient cloud innovation schemes 
and subsidies when they decide to boost cloud adoption. The study further argues that the 




validity of the demographical factors can assist policymakers in other types of technological 
innovations. This is because demographical variables will remain the same, at least in the 
short run, although in the long run the market is dynamic and keeps changing. For instance, it 
was found that firm size had an effect on the adoption of information systems and cloud 
services. It was found that the bigger the size of the firm, the more advanced and complicated 
information systems and CC solutions it adopts or plans to adopt in the future. However, 
micro and small firms are more keen on adopting individual software cloud packages and 
websites with simple e-commerce functions. 
9.3 Decision modelling Implications (Study Three – Chapter 8) 
Decision making concerning the adoption of CC is a multidimensional process. As a result, it 
is useful to understand the entire scene behind the determinants that influence the decision 
towards this adoption. A simple, advanced, and easy to use decision-making tool is useful for 
businesses to help them in making better judgments, and therefore assist in increasing their 
productivity and further leveraging the country economically. This thesis presented a new 
method and developed a CC decision model based on real world cases of five Australian 
SMEs. It was demonstrated how a new model based on Potentially All Pairwise RanKings of 
all possible Alternatives (PAPRIKA) could be built, implemented, and applied to serve and 
solve the decision-making problems, employing the functionalities provided by the 
PAPRIKA method based on the pair-wise comparison. The model illustrated how various 
alternatives (i.e., options) of CC services could be ranked. Essentially, it is up to decision-
makers to select which services suit their needs, which can be made possible with this 
transparent model that takes into account all relevant considerations. The model was 
distributed and tested using conjoint analysis with five SME decision makers. 
9.4 Limitations and Future Research Directions  
9.4.1 Qualitative Study 
This study conducted interviews with the SME’s decision-makers and with cloud vendors. 
The researcher believes that getting insights from other stakeholders such as technical staff, 
suppliers, and customers could be useful for gaining additional insights from different 
perspectives. 




9.4.2 Large-Scale Quantitative Study  
The researcher acknowledges that this study has some limitations. One of the key limits of 
this study was that it focused only on Australian SMEs. It may be that this study can be 
generalised to other OECD countries due to their similarity in economic conditions and 
technological advancement. However, additional contextual and comparison studies are 
required to confirm and provide deeper insights. Future research might consider investigating 
the paradigm in other geographical environments and make a comparison of the findings. The 
cloud adoption research model proposed in this research should be the foundation for future 
works in this direction.  
There is also demand for focused evaluation of specific cloud topics related to SMEs, such as 
investigating particular cloud services or a specific deployment model. This research 
explored some of the pertinent factors; there is potential to widen the model further by 
investigating other facets. With rapid market and technological change, there is a need for 
longitudinal research to assess the stimulus of the new advancements in the technology and 
the changing market conditions.  
Evaluation of post adoption is another useful topic for future examination. The single key 
informant approach was used for data collection, with its advantages; however, there are also 
limitations on one person reflection on a topic. Future studies could consider collecting 
responses from various people in an organisation.  
The limitation of the results of the PLS-SEM is that it did not confirm or explain why the 
identified factors are predictors of the adoption of cloud computing. Because the model was 
derived from cross-sectional survey data, the results do not imply the existence of any cause 
and effect relationships. Confirmatory research in the future will be necessary to support the 
results of this exploratory research.  
Also, it would be interesting to see whether there are any new insights to be gained when 
replicating the model with large organisations. 
9.4.3 Decision Modelling Study 
The time devoted to conducting this study was sufficient to accomplish certain activities only. 
Convincing participants to take part in the conjoint analysis was not always an easy task due 




to their busy schedules and the researcher’s rigid time plan for this study. There is further 
potential to develop decision modelling by including the other activities that were not in the 
scope on this thesis, by further involving participants in additional activities in the 
distribution process, and not only the preference survey that has been carried out and reported 
in this thesis. Participants could get involved more in other activities such as the ranking 
survey – they could rank concepts intuitively (participants can rank pre-specified concepts. 
Participants involvement can be linked with the additional data obtained by the researchers of 
other relevant qualitative and quantitative studies). 
The main aim of the thesis was to deliver proof of the concept that it is possible to model a 
decision-making process. Future research plans include modifying and refining the model to 
include more related factors in the context. Attributes such as regulatory support, awareness, 
and competence of cloud vendors have the potential to be the next candidates for further 
investigation. We also plan to conduct more activities regarding the decision model, such as 
ranking surveys and categorization surveys, and also to increase the number of participants. 
In the current case, the researcher used SME decision makers as judges. Further analysis 
could be conducted by using IT managers or other experts in ICT for CC adoption 
assessment. 
The Value for Money Framework introduced in this thesis can help decision makers in 
technological prioritising and selection. The process can be ensured with acceptable 
transparency measures and carried out systematically for all stakeholders who would be 
involved in the decision process. This process has not yet been applied in the real-world 
application of CC prioritisation. The researcher’s future research aims to pilot test the 
framework using real data (e.g. services pricing, speed, & capacity) from CC providers. 
Although the results can be considered to be quite detailed and comprehensive, and various 
forms of visualisation have been employed to offer a better framework for making a decision, 
there are additional opportunities for improvement of the model. For example, evaluation of 
CC services providers can be included in the model ‘alternatives’. Also, more real-world 
preference analysis related to specific industry or targeted organisations can be conducted to 
assess the applicability and properly calibrate the model. Moreover, actual costing of services 
from various service providers could be considered to extend the model to provide decision 
makers with real market data. The dynamic changes inherent in cloud technology, and the 




market conditions regarding supply and demand for cloud services requires continuous re-















“Don't cry because it's over, smile because it happened.” 





10 Conclusion  
This chapter will present a summary of the results (section 10.1), the conclusion of the three 
studies (sections 10.1.1, 10.1.2, and 10.1.3), and then conclude the thesis (section 10.2). 
10.1 Summary of the Results 
The research investigated the determinants of CC adoption using the case of Australian 
SMEs. To achieve this objective, three studies were conducted: a qualitative study, a large-
scale quantitative study, and decision modelling for CC adoption. Unlike the previous studies 
in CC adoption, whose concentration was in specific industries such as manufacturing and 
services or specific cloud services such as SaaS, this study sought to develop a generic model 
of CC adoption with the advantage of generalisability for all SME segments and regardless of 
the type and deployment model of cloud services. Also, this study used a mixed research 
method, regarding CC by its nature as a disruptive technology, which requires exploring the 
impact of the potential factors before being able to conduct the large-scale survey study. This 
research approach is contrary to that of previous studies which mainly used a single 
approach. A solid methodological approach can provide definitive insights, in particular for a 
subject such as CC innovation. Below is a summary of the results achieved in each of the 
three studies. 
10.1.1 Qualitative Study  
The conceptual research model for this study was developed using prior research in ICT 
innovation adoption and CC. TOE and DOI theories provided the research with a holistic 
multidimensional perspective in the investigation and analysis of the CC adoption factors. It 
was the first attempt to develop a CC adoption model. Data were collected using semi-
structured interviews with fifteen organisations consisting of four cloud services providers 
and eleven SMEs. Data were analysed using Nvivo software. The influential factors were 
found to be: security concerns, cost savings, privacy due to geo-restrictions, trialability, 
compatibility, top management support, firm size, innovativeness, prior IT experience, 
industry, external computing support, and market scope. On the other hand, the study found 
that complexity and competitive pressure were not influential factors behind the adoption of 
cloud services. 




10.1.2 Quantitative Study  
This study addressed the determinants that influence the decisions of Australian SMEs in 
adopting CC services. Data were collected from 203 participants who are involved in the 
decision-making process. The data were analysed using three analytical tools including PLS-
SEM, SPSS, and Tableau. In this study, technological and environmental factors were found 
to be positive predictors in the adoption of CC. Risk factors were negative predictors in the 
adoption of CC. There was insufficient statistical evidence about the significance of 
organisational factors. The strongest predictor was technological factors. Risk factors and 
environmental factors were relatively less strong predictors of adoption. Organisational 
factors were not found to be significant predictors of adoption of CC. It was also found that 
the CC adoption determinants were not the same for all industries. Industries ranked the 
significance of the factors differently. For example “external support” is the most important 
factor with real estate, services, technology, mining, insurance, and trading. However, it is 
not the same with other industries. With the manufacturing sector, privacy risks, followed by 
security risk than external support, are the three top considerations. In the finance sector, it 
was found that privacy risk is the top issue in CC adoption. Additionally, the extent, capacity, 
and dimension of various demographical aspects such as firm size, industry, market scope, 
business experience, and firm’s legal structures have different influences on the final 
determination of CC adoption. For instance, micro and small size firms are more attracted to 
adopting individual software packages, whereas medium size firms have more interest in the 
adoption of infrastructure services such as storage and network capacity. Similarly, 
technology and manufacturing industries are adopting or considering adopting a private 
cloud, while service firms are more interested in public cloud, and construction firms have 
more interest in hybrid cloud. 
10.1.3 Decision Modelling Study  
Decision making in the adoption of CC is a multidimensional process. As a result, it is useful 
to understand the entire scene behind the determinants that influence the decision towards the 
adoption of cloud models and services. It is clear that a simple, advanced, and easy to use 
decision-making tool would be useful for businesses to help them in making better judgments 
and therefore assist in increasing their productivity and leveraging the country economical 
position. This study presented a new method and developed a CC decision model based on 




real world cases of Australian SMEs. It was demonstrated how a new model based on 
Potentially All Pairwise RanKings of all possible Alternatives (PAPRIKA) can be built, 
implemented, and applied to serve and solve the decision-making problems, employing the 
functionalities provided by the PAPRIKA method based on the pair-wise comparison. The 
model illustrated how the various CC services could be ranked. Essentially, it is up to 
decision-makers to select which services suit their needs. This has been made possible with 
the transparent model that takes into account all relevant considerations. The model was 
distributed and tested using discrete choice experiments or conjoint analysis (as it is formally 
known) with real cases of SME decision makers. 
10.2  Conclusion  
CC as an innovative technological paradigm which promises to be a dominant force in future 
computing resources. Its nature as a service deliverer is similar to that of other utility service 
models. Prior literature has mainly focused on investigating it from technological 
perspectives. However, there is a research gap in understating the use of CC in SMEs. This 
gap requires serious attention from researchers, particularly as it applies to Australian SMEs, 
which is the most significant business segment in the nation. This thesis addressed the drivers 
of CC and considered Australia as a case study.  
In the qualitative study, it was found that security concerns, cost savings, privacy due to geo-
restrictions, trialability, compatibility, top management support, firm size, innovativeness, 
prior IT experience, industry, external computing support, and market scope are determinants 
factors in the adoption of CC. The evidence suggests that competitive pressure and 
complexity were unimportant factors. 
In the survey study, technological factors were identified to be positive drivers behind the 
adoption of CC. Risk factors were negative drivers, and environmental factors were positive 
forecasters in the acceptance of CC. There was an inadequate consensus about the importance 
of organisational factors. The greatest predictors of adoption were technological factors, risk 
factors, and environmental factors respectively, while organisational factors were 
insignificant predictors of Adoption of CC. We anticipate that the practical utilisation of the 
findings of this research can assist in accelerating the adoption of CC in SMEs. This 
multifaceted paradigm is complementary to the CC literature. 




In the decision modelling study, a novel CC decision model was developed. This study 
demonstrated the methodology used to develop the model, its implementation process, and its 
application in solving the decision-making problems. The model illustrated how the various 

















APPENDIX B: INTERVIEW REQUEST LETTER  
 
 
We would like to invite you (Company Managing Director, Chief Information Officer, Head 
of IT Department or any concern person in the decision making position for adoption of 
Information Systems and technological innovations) to participate in a research project 
conducted by the School of Information Systems and Technology (SISAT) at the University 
of Wollongong. The project is entitled A Multi-Perspective Framework for 
Understanding the Determinants of Cloud Computing Adoption among SMEs in 
Australia. We seek your approval and assistance to conduct this research. The purpose of the 
research is to investigate the factors influencing the adoption of cloud computing services 
among Australian SMEs.  
 
Approval is sought to visit your organisation for one hour or longer. During this visit, a 
researcher would like to interview the top management of your organisation and have a short 
observation on the ICT technologies used in your organisation. The investigator will ask 
some questions relevant to the above-mentioned research topic and seeking to understand 
your views/comments/feedback on the subject from you and your organisation perspective. 
Please find attached to this letter the “Participant Information Sheet” for the interview 
participants. 
 
The findings of this research will provide a framework for understanding the influential 
factors on the adoption of cloud computing in Australia. If there are any ethical concerns you 
can contact the Ethics Officer, the University of Wollongong on (02) 4221 3386 or email rso-
ethics@uow.edu.au. 
 
Should you require any further information, please do not hesitate to contact members of the 
research team. 
Yours sincerely 
Dr Jun Shen (Supervisor) 
Faculty of Engineering and Information 
Sciences (EIS) 
Dr Mengxiang Li (Co-supervisor) 






School of Information Systems and 
Technology (SISAT) 
Tel. +61 2 4221 3873 (Australia) 
jshen@uow.edu.au 
School of Information Systems and 
Technology (SISAT) 
Mobile: +61 2 4221 4792 (Australia)  
mli@uow.edu.au 
 
Salim Al Isma'ili (Researcher) 
Faculty of Engineering and Information 
Sciences (EIS) 
School of Information Systems and 
Technology (SISAT) 



















APPENDIX C: INTERVIEW PARTICIPANT INFORMATION SHEET  
 
RESEARCH TITLE  
A Multi-Perspective Framework for Understanding the Determinants of Cloud Computing 
Adoption among SMEs in Australia. 
 
PURPOSE OF THE RESEARCH 
I am conducting this research as part of my PhD thesis at the School of Information Systems 
and Technology (SISAT) at the University of Wollongong. I am an Omani citizen and 
awardee of Ministry of Higher Education/Oman scholarship. 
 
The purpose of this research is to examine the factors that influence cloud computing 
adoption among SMEs in Australia. You have been specially selected and are cordially 
invited to participate in this interview conducted by myself, Salim Alisma’ili and supervised 
by Dr Jun Shen (Supervisor) and Dr Mengxiang Li (Co-Supervisor). Your participation and 
contribution to this study is valuable to us and is highly appreciated. We suggest that the 
interview and the direct observation to be conducted at your office on <date><time>, 
however, you can decide the time of the interview according to your best interest. 
 
METHOD AND DEMANDS ON PARTICIPANTS 
If you choose to participate in this interview to share your experience and views with us, you 
will be asked to answer questions, which will take about one hour and provide us with a 
guided tour/permission for a short direct observation which shall take no more than 20 
minutes.  
 
We can foresee no risks for anyone in your organisation; however, your participation is 
voluntary. This means that you may decide not to answer any question and you may 
withdraw your participation at any time during the interview. If you need to assess whether 
the questions might potentially risk you, below are the sample of the questions: 






• What kind of IS/IT innovations has your firm adopted? 
• What types of cloud computing are currently being used in your organisation? (i.e., 
CRM, Email, virtual desktop, storage, database, servers, etc.)? 
 
If you agree to participate in the interview, confidentiality is assured. Your personal 
information, such as your name and affiliation, will not be revealed in any part of my project 
report or future research publications. 
 
This study has been reviewed by the Human Research Ethics Committee, University of 
Wollongong. If you have any concern or complaint regarding the way this research has been 
conducted, you can contact the Ethics Officer, Human Research Ethics Committee, Office of 
Research, the University of Wollongong on 4221 3386 or email rso-ethics@uow.edu.au. 
 
Should you require any further information, please do not hesitate to contact a member of the 
research team. 
 




Dr Jun Shen (Supervisor) 
Faculty of Engineering and Information 
Sciences (EIS) 
School of Information Systems and 
Technology (SISAT) 
Tel. +61 2 4221 3873 (Australia) 
jshen@uow.edu.au 
Dr Mengxiang Li (Co-supervisor) 
Faculty of Engineering and Information 
Sciences (EIS) 
School of Information Systems and 
Technology (SISAT) 




Salim Al Isma'ili (Researcher) 
Faculty of Engineering and Information 
Sciences (EIS) 
School of Information Systems and 
Technology (SISAT) 










APPENDIX D: ONLINE SURVEY REQUEST LETTER 
 
 
We would like to invite you to participate in a research project conducted by the School of 
Information Systems and Technology (SISAT) at the University of Wollongong. The project 
is entitled A Multi-Perspective Framework for Understanding the Determinants of Cloud 
Computing Adoption among SMEs in Australia. We seek your approval and assistance to 
conduct research. The purpose of the research is to investigate the factors influencing the 
adoption of cloud computing in Australian SMEs. 
 
If you approve our request, then here is the link for our online survey at 
www.surveymonkey.com/linkforsurvey. The survey will take about 8-10 minutes. Please 
find attached to this letter the “Participant Information Sheet” for the survey participant. 
 
The findings of this research will provide a framework for understanding the influential 
factors on the adoption of cloud computing in Australia. If there are any ethical concerns, you 
can contact the Ethics Officer, the University of Wollongong on (02) 4221 3386 or email rso-
ethics@uow.edu.au. Should you require any further information, please do not hesitate to 
contact members of the research team. 
Yours sincerely 
Dr Jun Shen (Supervisor) 
Faculty of Engineering and Information 
Sciences (EIS) 
School of Information Systems and 
Technology (SISAT) 
Tel. +61 2 4221 3873 (Australia) 
jshen@uow.edu.au 
 
Dr Mengxiang Li (Co-supervisor) 
Faculty of Engineering and Information 
Sciences (EIS) 
School of Information Systems and 
Technology (SISAT) 
Mobile: +61 2 4221 4792 (Australia)  
mli@uow.edu.au 
 
Salim Al Isma'ili (Researcher) 
Faculty of Engineering and Information 
Sciences (EIS) 
School of Information Systems and 
Technology (SISAT) 







APPENDIX E: ONLINE SURVEY PARTICIPANT INFORMATION SHEET 
 
 
RESEARCH TITLE  
A Multi-Perspective Framework for Understanding the Determinants of Cloud Computing 
Adoption among SMEs in Australia. 
PURPOSE OF THE RESEARCH 
I am conducting this research as part of my PhD thesis at the School of Information Systems 
and Technology (SISAT) at the University of Wollongong in Australia. I am an Omani 
citizen and awardee of Ministry of Higher Education/Oman scholarship.  
This research will provide several practical and academic implications. It shall positively 
contribute to the knowledge of Innovation adoption in general and also the cloud computing 
adoption associated with Australian SMEs in specific. The disruptive nature of the cloud 
computing technology and the advantages and disadvantages it bringing along to the 
Australian economy and SMEs in specific is demanding for further investigation to facilitate 
making the right decisions by the stakeholders at the optimal time stage and benefit. This 
study is aiming to identify the factors that influence the decision-making process in the 
adoption of cloud computing and therefore provide a detailed practical framework for 
potential users to assist them in their prioritising and selection process for the optimal and 
most suitable cloud services. 
You have been specially selected and are cordially invited to participate in this online survey 
conducted by myself, Salim Alisma’ili and supervised by Dr Jun Shen (Supervisor) and Dr 
Mengxiang Li (Co-Supervisor). Your participation and contribution to this study is valuable 
to us and is highly appreciated. The survey will be conducted online. 
METHOD AND DEMANDS ON PARTICIPANTS 
If you choose to participate in this survey to share your experience and views with us, you 
will be asked to answer questions, which will take about 8-10 minutes.  
We can foresee no risks for you. However, your participation is voluntary. This means that 
you may decide not to answer any question and you may withdraw your participation at any 





information that will enable you to be identified, so if you withdraw at any time prior to 
the completion of the submission process, none of your data was retained. The submission of 
this survey will be taken as tacit consent. If you need to assess whether the questions might 
potentially risk you, below are the sample of the questions: 
In the general questions about respondent and organisation: 
What is the legal structure of your organisation? 
▪ Proprietorship 
▪ Partnership 
▪ Limited Liability Company  
▪ Corporation  
▪ Other 
 







In cloud computing survey questions: 
▪ Using cloud computing services is compatible with all aspects of our work. 
(Strongly disagree, disagree, disagree slightly, neutral, agree slightly, agree, strongly agree) 
▪ Using cloud computing services enables us to accomplish tasks more quickly. 
(Strongly disagree, disagree, disagree slightly, neutral, agree slightly, agree, strongly agree) 
 
If you agree to participate in the survey, confidentiality is assured. Your personal 
information, such as your name and affiliation, will not be revealed in any part of my project 
report or future research publications. 
This study has been reviewed by the Human Research Ethics Committee, University of 
Wollongong. If you have any concern or complaint regarding the way this research has been 
conducted, you can contact the Ethics Officer, Human Research Ethics Committee, Office of 





Should you require any further information, please do not hesitate to contact a member of the 
research team. Thank you in advance for your participation in this study. 
Sincerely, 
Dr Jun Shen (Supervisor) 
Faculty of Engineering and Information 
Sciences (EIS) 
School of Information Systems and 
Technology (SISAT) 
Tel. +61 2 4221 3873 (Australia) 
jshen@uow.edu.au 
Dr Mengxiang Li (Co-supervisor) 
Faculty of Engineering and Information Sciences 
(EIS) 
School of Information Systems and Technology 
(SISAT) 
Mobile: +61 2 4221 4792 (Australia)  
mli@uow.edu.au 
 
Salim Al Isma'ili (Researcher) 
Faculty of Engineering and Information Sciences (EIS) 
School of Information Systems and Technology (SISAT) 






APPENDIX F: SEMI-STRUCTURED INTERVIEW 
The following is the interview research questions guide that has been accomplished. The 
questions have been asked to top management in SMEs and designed to be of the same 
nature. However, the structuring and presentation of the questions to the companies and also 
the additionally asked questions in specific cases took into consideration the unique nature of 
the participant organisation, interview settings, and the extent of the cooperation of the 
interviewee. The following are the main questions.  
 
Interview background 
No:…………… Date: .… / .… / …. 
Start Time: .... : .… End Time:…. : .… 
Interviewee: …………….………….………………………….. 
Organization name: ……………….…….…………………………….. 
Job Title: ………………….….…………………………….. 
Experience (no of years):……………………………………………….. 
 
Firm details: 
1) What is the firm's background? (Business nature, industry, No. of employees, year 
founded, IT department…etc.)? 
2) What are the critical issues, challenges, and potential advantages of having in-house IT 
resources? 
3) What influence your decision toward either adoption or non-adoption of cloud 
computing? 
 
IS/IT Innovations adoption in the company: 
4) What kind of IS/IT has your firm adopted? 
5) What is the decision-making framework of choosing these technologies? 
6) What are your requirements in IS/IT innovations? Why? 
7) How competent/capable your firm is in applying/utilise new IS/IT innovations? 
8) Are there any challenges might face SMEs in the embracing of ICT innovation? Why? 
9) What types of cloud computing are currently being used in your organisation? (i.e., 
CRM, Email, virtual desktop, storage, database, servers, etc.)? 
10) What types of cloud computing service do you plan to use?  
11) 10. How much you rate the level of cloud computing awareness in your company? 
 






Considering we categorise these determinants into three dimensions: - Technological, 




12) What technological factors do you th ink  may influence the adoption decision of cloud 
computing in your company? Why? 
13) What is the influence of the following aspects (relative advantage, compatibility, 




14) What organisational factors in your opinion influence the adoption of cloud 
computing in your company? Why? 
15) What is the influence of the following aspects (top management support, firm size, prior 
IT experience, and innovativeness) on the embracing decision of cloud computing? 
 
Environmental Factors:- 
16) What environmental factors do you think may influence the adoption of cloud 
computing in your company? Why? 
17) What is the influence of the following aspects (industry type, competitive pressure, and 
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